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mittei lepiesentecl in fig 2, showiiii^ tlie minute 
stiuctuie of the lesion (osmic acid and faiiaut) 
more highly magnified 

The thil pai ticks a ‘seen in f " 2 are fattj globule's staine I 
with osimc acil they aie situate I in siact«. whcli lav 
fuimeily continiel neive cells A snail vc'ssd I> is seen at 
the uiiei pait ot the scetiou— some iatty i^lobules adheie to 
its outei coat 



Frc 2— Tnnsveise section tluongh the Anteuoi 
Horn of giey matter m a case of Intantile Piraly&is 
(osmic acid and f arrant), magnified about 15 diameteis 

Nearly ail tie iieuo cells have disappeaied Then place i-j 
tal oil hj fatty paiticles vluch can he easily ''Cen e\en with tin's 
low I owei 



Fir 6 — Tian&\eise bcctiou tluougli the eeincal legioa 
of the Spiiiil Cord m an old standing case of poliomyelitis 
anteuoi acuti, shoaung a caaity (4)in the light autcuoi 
lioin of giey mattci 

Tliore IS soint* scloros s (to vh (h the kttei F points) lu tl e aljaeent 
vhite c hii LIS wl loli a c atiojhml ilio hloul vessels in the grey 
1 latlci of the Itlt uitcu jr hoin of giey mattei aie dilated 



Fic 4 — Iiaiisterse section througli tho Lumbai 
Region of the Spmil Gold of a child, showing the 
normal appear aiiue ot the Anteiior Cornua (carmine and 
dammai) magnified tboiit 10 dnmeteis 

Numerous multii hr neivo cells ait setn inth aitui i wii i 
Th opiiti il canal s lull Ihis condition is a laic amt mi 1 
\ ai ation f n pi act cal n ii oit met 



Up ‘^lihfitruio from Cemwl 






HEREDITARY OR COIirGEOTTAL SYPHILIS 


CASE OF GUMMA OF THE MEDULLA OBLONGATA 


T he case which is represented in Plate LXXXIL, fig, 1, 
is of great interest. 

The patient, a hoy six years of age, was sent to me on the 
21st of March, 1893, hy Dr. Cowan Guthrie of Leith, suffering 
from severe headache, right hemiplegia, paralysis of the tongue 
and difficulty in swallowing. The tongue was atrophied and 
wrinkled and was the seat of irregular fibrillary movements or 
twitchings. 

Previous History.— On enquiry, I found that the patient 
had been quite well until December, 1891. He was at that 
time laid up for a month with a severe attack of influenza ; he 
has never been well since. After the influenza, he became pale 
and thin and began to suffer from headache and vomiting. 
The vomiting usually occurred in the morning before breakfast, 
i.e. before he had taken any food. The headache and vomit- 
ing continued until the 12th of November, 1893, when he had 
a severe attack of measles, followed by bronchitis and inflam- 
mation of the lungs. 

His mother stated that, during the week which preceded the 
development of the measles, he gradually lost the power of 
us ing his right hand; this was so noticeable that on more than 
one occasion his father said to her, ‘ I think that boy is going 
to be left-handed,’ 

During the attack of measles, the paralysis of the right arm 
increased and the right leg became affected; a squint de- 
veloped; articulation became impaired, water ran out of his 
mouth and he had difficulty in swallowing. 

After the eruption of measles disappeared, he was very ill for 
several weeks with bronchitis and pneumonia. During this 
time, the difficulty in swallowing increased; liquids used to 
choke him, unless swallowed with great care ; they sometimes 
came out of his nose. His mother says that at this time his 
cough was very peculiar. Her own words were; ‘His cough 
was the most peculiar I ever heard ; it almost used to choke 
him because of the paralysis of the tongue.’ 

After the patient recovered from the bronchitis and pneu- 
monia, his general health improved; he ate well and gained 
flesh, but his right arm and leg remained paralysed. His 
toother’s description of the improvement was expressive but 
peculiar. Her words were ‘ I knew the awfullest odds alive 
in him since he got better from the measles.’ 

rtft besinning of Eebruary, 1893— that is to say, a 


apparently as the result of giddiness. Swallowing was difficult 
and articulation considerably impaired. 

Present Condition. — When the patient came under my 
notice on March 21st, 1893, his general health appeared to be 
good ; though rather pale, he was fat and well nourished. A 
point I wish particularly to emphasise is, that the facial 
appearance was in no way suggestive of inherited syphilis. 

The movements of the right hand and arm were very much 
impaired; the right leg was dragged and circumducted and 
the fingers of the right hand were drawn into the palm. The 
right knee-jerk was exaggerated, while the plantar reflex was 
more marked on the left than on the right side. The muscles of 
the right (paralysed) arm and leg were firm and well nourished. 
Voluntary movements of the right arm were attended with a 
rhythmical tremor exactly like that of disseminated (cerebro- 
spinal) sclerosis. 

At this, his first, visit, I thought that the muscles on the left 
side of the face did not move quite so freely as those on the 
right, but this was uncertain. There was certainly no definite 
paralysis of the facial muscles. 

The tongue was markedly paralysed ; it could only be pro- 
truded for a very short distance beyond the teeth; it was 
wrinkled, furrowed and studded with inequalities and projec- 
tions which gave it a sort of hob-nailed appearance. It was 
the seat of constant fibrillary tremors. The tip when pro- 
truded was turned to the left. Both halves of the tongue, but 
especially the left, were thin and atrophied. This condition of 
the tongue was very remarkable. I have never seen anything 
like it in a child before. It exactly resembled the condition of 
the tongue in some cases of glosso-labio-laiyngeal (‘bulbar’) 
paralysis. (See Atlas of Clinical Medicine, Plate XIII.) 

When the child cried, the uvula was drawn symmetrically 
upwards in the middle line ; on tickling the pharynx with the 
blunt end of a tuning-fork, no reflex contraction of the uvula 
or palate could be produced. 

There seemed to be some paralysis of the pharynx. 

When at rest, the vocal cords were placed somewhat closer 
together than normal ; they were perfectly closed (adducted), 
but imperfectly separated (abducted). The abductor paralysis 
seemed to be more marked on the right than on the left side. 

There were no disturbances of sensation either in the skin or 
organs of special sense. 

The riaht pupil was a little larger than the left. The optic 
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Marcli and the 1st of July— a period of more than three 
months — was tiH. I would particularly note that notwith- 
standing the fact that the patient had been taking seven 
grains iodide of potassium three times a day for five or six 
weeks — and seven grains is a fairly large dose for a child of 
six — the headache was not relieved and the paralysis had 
increased rather thatf diminished. 

At this visit also (July 1st), the mother showed me a roundulcer 
about the size of a half-crown on her arm (see Plate LXXXII. 
fig. 1). The ulcer was undoubtedly specific in character. It 
gave me the clue to the true nature of the case. There could 
be no doubt that the mother was suffering from tertiary syphilis. 

I would here again observe that there had been nothing in 
the history which I had previously obtained to suggest 
syphilis. Further, the boy’s appearance was in no way indica- 
tive of inherited syphilis. Nevertheless, it is certain that both 
the mother and the boy were the subjects of constitutional 
syphilis. The result of the treatment which we now adopted, 
the future progress of the case and the additional facts which 
were now elicited regarding the family history conclusively 
showed this. 

The moment I saw the ulcer on the mother’s arm I, of 
course, concluded that the intra-cranial lesion in the boy was 
probably syphilitic. A more minute enquiry into the family 
history confirmed this opinion, and the immediate disappear- 
ance of all the acute symptoms under more eneigetic anti- 
syphiiitic treatment pioved that it was correct 

As I have alieady pointed out, the family consisted of nine 
children. The first five children are all alive and are all 
absolutely strong and healthy. Then there was a miscarriage ; 
then two dead-born children ; then a child, which died when 
it was three months old apparently from syphilis ; and then 
our patient. 

Now, that is a very striking history. There can be no doubt 
that after the birth of her fifth child the mother became 
affected with constitutional syphilis. The family history con- 
clusively shows this ; the fact is brought out in a very striking 
way in the following table : — 


Tabular Statement of Family History* 


1. 

2 . 

3. 

4. 

5. 


A boy, now 22 years of age, very healthy. 


jj 


3? 


21 

19 

17 

16 


3} 


3J 


S) 


53 

5 > 


Miscarnage at Bd Month. 

6. A girl, born prematurely at Tth month ; lived one week. 

7. A girl, born prematurely between the 6th and Tth months ; 

did not survive its birth. 

8. A boy. He was delicate from his birth, and died when 

three months old from, some pulmonary complaint ; the 
doctor said he had a ^ weak constitution ’ ; he suffered 
from snuffles, and had some roughness and redness about 
his fingers, but (his mother says) no sores on the buttocks 
and no eruption on other parts of the body. 

9. The Paiiml Born at the full time. His mother states 

positively — and this is a very important point — that he 
was quite healthy during infancy* Careful cross-examina- 
tion failed to elicit any evidence of congenital syphilis 
until the attack of influenza at the age of 4f years, when 
the headache, vomiting and other cerebral symptoms 
developed. 

The subsequent progress of the ca^se was as follows : — 

mother’s arm, I increased 
seven to tto grains, three 


As soon. ^ I saw the ujeer On the 



times a day, and ordered in addition a grain of grey powder 
night and morning. The mother was also put on iodide of 
potassium and mercury, and black-wash was applied to the 
ulcer. 

The result in both cases was immediate improvement. In 
three weeks, the ulcer on the mother’s arm, which had shown 
no indication of healing during the five weeks that it had been 
previously in existence, was completely healed. In a fortnight, 
the boy’s headache was entirely relieved, and all the acute 
symptoms had disappeared. This satisfactory result must, I 
think, be chiefly attributed to the mercury rather than to the 
slightly increased dose of the iodide. 

On Se;ptemheT 20th, his mother stated that the boy had been 
completely free from headache for five or six weeks, that he 
had been looking well, eating well and feeling well. The 
paralysis was of course still piesent, but it was less marked; 
he could move his leg and arm more freely ; and the tongue 
seemed less affected than it had been two months previously, 
He was ordered to continue the medicine. 

On Dccemlcr lUh, it was noted : — The patient is very well ; 
he has gained flesh and is now, his mother says, ‘as fat as 
his skin can hold.’ The paralysis of the arm and leg remains 
much m statu the slight facial paialysis has cloaied 

off, the tongue can be moved more freely; it is still 
wiinkled and markedly atrophied, and is still the seat of 
constant fibrillary twitchings. 

On this day, the mother stated that she had not given the 
hoy any medicine dining the past month, for she had noticed 
that of late it (the iodide of potassium) had made his nose and 
eyes run. During the time that he suffered from headache it 
never, she says, affected him in this way. 

On February 1894, when the patient was last seen, his 
condition was unchanged ; his general health was excellent ; 
the paralysis was much in statu guo. 

On October 2ith, 1894, the mother again consulted me at the 
Hospital on account of sore throat and ulceration of the 
palate. When asked how her son was she said, ‘ Oh ^ he died 
on the 4th of April.’ 

On further enquiry I ascertained that, after the last visit on 
February 14th, he had remained well until a fortnight before 
his death. He then began to complain of severe pain in the 
head, nape of the neck and spine (especially the upper part), 
became very feverish, but did not vomit. During the last 
week of his illness he took several epileptiform convulsions ; 
he was insensible for two days before his death. This attack 
commenced without any obvious cause. Dr. Cowan Guthrie, 
who attended him, subsequently wrote me stating that the 
cause of death was cerebro-spinal meningitis, which apparently 
had its starting-point in the old lesion at the base of the brain. 
Dr. Guthrie regarded the last and fatal attack as a recurrence 
of the old head trouble. 

I may add that on examining the throat of the mother I 
found a typical specific ulceration of the palate. It healed 
completely in the course of a few weeks, under a grain of grey 
powder and twenty grains of iodide of potassium three times 
a day. 

Oomments. — ^The case presents many points of interest. 
Let me briefly refer to some of them. 

In the first place, it shows, if the mothers statemenb^was 
correct — and I see no reason to doubt it-^that a eldld uray be^ 
the ^abject of iinherited grawe; 
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tertiary lesions without manifesting any symptoms or signs of 
syphilis (snuiaes, skin eruption, etc.) during infancy. It is of 
course quite possible that there may have been some slight 
infantile symptoms (coryza and skin eruption) which were not 
noticed. 

Further, the case shows — and I have met with more than 
one other case of the same kind — that tertiary lesions due to 
congenital syphilis may develop in patients who present none 
of the characteristic physiognomic peculiarities indicative of 
congenital syphilis. This is only another way of restating the 
fact, that, when there are no infantile symptoms or when the 
infantile (secondary) symptoms are very slight, evidences of 
the syphilitic constitution are not stamped upon the physiog- 
nomy. 

It is of course possible that had this boy lived to get his 
second set of teeth the central incisors might have been 
characteristically misshaped. But unless the permanent teeth 
had been misshaped, or interstitial keratitis had developed and 
left corneal opacities behind it, this patient, if he had lived to 
be an adult, would not have presented any external appearances 
suggestive of inherited syphilis. His face and head were 
normally shaped; his nose was not sunken; there were no 
linear scars at the angles of his mouth, and there was no 
choroiditis. 

I will afterwards refer to another very interesting and 
striking case of the same kind. 

In the smnd, place, the case shows the great importance of 
carefully investigating all the details of the family history. 
If, when I first saw this child, I had obtained full information 
as to the family history, I should certainly have concluded that 
the intra-cranial tumour was probably syphilitic rather than 
tubercular. 

In the third place, the case shows the importance, if one 
suspects the existence or the possible existence of syphilis in 
the child, of examining the parents and other members of the 
family ; and vice versd, if one suspects syphilis in the parents, 
of examining the children, in order to see whether they bear 
the specific stamp — whether there are any indications on the 
surface of the body of present or former syphilitic lesions. 

In this case, the ulcer on the mother's arm cleared up the 
whole diagnosis. The photograph which is reproduced in Plate 
LXXXII., fig. 1, is an object lesson which will impress itself 
on the memory of the reader much more forcibly than any 
mere words can do. 

In the fourth place, the case is a good illustration of the 
fact that tertiary lesions, especially gummatous lesions of the 
brain and its membranes, are apt to be developed after some 
depressing cause, illness, or injury, such as a blow on the 
head, a severe illness, overwork, worry — anything, in short, 
which disturbs the circulation in the brain and its membranes 
and produces cerebral congestion. In a previous article (see 
Atlas, vol ii. page 65) I have emphasied this point. In 
this case, the patient enjoyed good health and presented no 
evidence of syphilis until his attack of influenza. He then 
began to suffer from headache and cerebral vomiting. Just 
before and during his attack of measles, the paralytic symptoms 
developed. 

In the fifth place, the case shows in a very striking way 
the beneficial effect which mercury produces in many syphi- 
litic lesions. The case is most instructive in this respect. 
The patient had been taking seven grains of iodide of potassium 
for several weeks without any distinct benefit. As soon as 


the syphilitic nature of the lesion was definitely diagnosed, the 
dose was increased to ten grains and mercury was prescribed. 
After this, he immediately improved ; and within a fortnight, 
the headache was completely relieved. It is reasonable, 
I think, to conclude that this result was chiefly due to the 
mercury. I have seen several other cases of tertiary nerve 
syphilis in which mercury has produced a cure when iodide 
has failed. The more I see of syphilitic cases, the more I am 
impressed with the value and importance of mercury in their 
treatment. The beneficial effects of mercury are usually more 
marked in the primary and secondary than in the tertiary 
stages of the disease ; but I repeat that there are many cases 
of tertiary syphilis in which mercury is most beneficial. 

In the s%xth place, this case shows — and this is a point of 
great importance which is too often forgotten — ^that although 
syphilitic lesions and the symptoms which are directly due to 
such lesions may be relieved and cured by means of anti- 
syphilitic treatment, the indirect results of the lesion and 
the symptoms which are due to those results will remain. In 
this case there was, I think, without doubt, a gumma pressing 
upon the left pyramidal tract and involving the hypoglossal 
nerves or the hypoglossal nerve nuclei. Now, such a lesion 
is apt to produce two different and distinct effects or results 
in the nerve structures which it implicates. In the first place, 
it may act as an irritative lesion. Headache, vomiting, 
localised epileptiform convulsions and double optic neuritis, 
are the results of this irritation or of the increased intra- 
cranial pressure which the lesion produces. In the second 
place, it may act as a destructive or destroying lesion. 
Paralysis and hemianopsia are some of the symptoms which 
may result from this destruction. These effects and results 
are very different. Under the administration of large doses of 
iodide of potassium or iodide of potassium and mercury, the 
gumma may he rapidly cleared away; the irritative effects 
which it is producing will then disappear, and the nerve tissues 
which are irritated will cease to discharge in a pathological 
manner, i.e. will functionate normally. But it is a very 
different thing when the gumma has produced destruction of 
tissue; for the removal of the gumma cannot restore nerve 
tissues which are destroyed to their previous healthy con- 
dition. 

In this case, the headache disappeared with the disappear- 
ance of the gumma, but the paralysis remained. Syphilitic 
hemiplegia, as it is sometimes termed (provided of course that 
the paralysis is due to destruction of nerve tissue and is not 
merely post-epileptic in character) is no more curable by 
iodide of potassium and mercury than any other form of 
hemiplegia. Antisyphilitic treatment may remove the gumma 
ox the syphilitic endarteritis, but it cannot restore the nerve 
tissues which are softened or destroyed. If the paralysis is to 
be recovered from, it must be the result of a slow and gradual 
restoration of the nerve structures which have been destroyed 
We have to trust to Nature rather than to iodide of potassium 
to effect this restoration. 

In speaking of the two forms of pathological change in the 
nerve tissues which result from a cerebral gumma and the 
course which these two different forms of pathological change 
and the symptoms which they produce are apt to pursue, it 
must be remembered that the irritative symptoms do not 
always disappear with the removal of the gumma. It not 
unfrequently happens that the cicatrix which remains on 
the surface of the brain continues to act as a source of irrita- 
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tion, or that the hahit to discharge pathologically and to 
produce convulsions continues. To cure the epilepsy in cases 
of this kind, one must cut out the cicatrix (i.e. remove the 
cause of irritation) or the portion of hrain tissue which has 
acquired the habit of discharging in a pathological way. Had 
our patient lived, further improvement would, I think, in all 
probability have takSn place ; but in cases of this kind it is 
always difficult to predict the degree of improvement which 
will result. Some paralysis usually remains as a permanent 
condition. As a matter of practical experience, we know that 
a lesion (a haemorrhage or a softening) which destroys the 
fibres of the great pyramidal tract, either in the internal 
capsule or in any part of its course through the pons Varolii, 
medulla oblongata, or spinal cord, usually results in the 
production of permanent hemiplegia. Even in young subjects, 
recovery is rarely complete. Had this boy lived, he would 
probably have continued to drag his leg, and he would 
most likely have had difficulty in performing the fine and 
more highly specialised movements of the fingers and hand. 
The paralysis of the tongue would probably have improved ; 
but the subsequent behaviour of the paralysis of the tongue 
would have largely depended upon whether the nerve nuclei 
or the trunks of the hypoglossal nerves were involved by the 
lesion. A paralysis which is due to destruction of motor nerve 
cells (ie. of the nerve nucleus) is usually permanent. In 
illustration, I need only mention the paralysis and atrophy 
which result from poliomyelitis anterior acuta, glosso-labio- 
laryngeal paralysis and progressive muscular atrophy. 

But the paralysis and atrophy which result from a destruction 
of peripheral nerve fibres is usually recovered from provided, 


of course, that the lesion, the cause of the destruction, can he 
removed. There seems to be almost no limit to the power of 
restoration in the peripheral nerves. Witness the leinarkable 
improvement and complete cure wdiich occuis in so many cases 
of severe alcoholic neuritis. Degeneiated iibics in the j^yia** 
midal tract are not so easily restored. This fact would seem 
to suggest that the motor nerve cells of the cerehial cortex do 
not exert such a powerful trophic inilucnce upon the fibres of 
the pyramidal tract as that winch the nerve cells of the 
anterior cornua of the spinal cord exert ujioii the fibics of the 
peripheral motor nerves. 

Another point of interest in the case is this, that iodism wxis 
only produced after the headache had subsided. So long as 
the headache was severe, the iodide of potassium agreed well 
with the patient. It was only hen the headache and other 
acute symptoms disappeaied, in other words after the gum- 
matous lesion was removed, that luiming of the eyC'- and nose 
was developed. This illustiates an impoitant theuapeutic fact, 
viz., that in those cases in which iodide of potassium disagrees 
wdth the patient it is (usually) uimecessaiy or contia-indicated ; 
whereas in those cases in wdiich the lemedy is w^ell home, it i^ 
usually beneficial. The same statement applies to many other 
remedies. 

This case, then, is an excellent example of a teitiaiy iieive 
lesion the result of congenital syphilis Such lesions aie 
undoubtedly lare They aie far moie rare than gummatous 
lesions in adults who aie the subjects of acquiieti. s}phili^. 

Befoie concluding tins aifcicle it may peihai)S be well to 
refer to the whole subject of congemtal 6y])liilis in more 
detail 


SYSTEMATIC ACCOUNT OF CONGENITAL OH INHERITED SYPHILIS. 


The infantile stage of the disease, — A child who 
inherits and actively manifests congenital syphilis, if born at 
the Ml time, is usually to all appearances healthy. In most 
cases, the symptoms of the disease do not show themselves 
until some weeks after birth. The infant then begins to suffer 
from coryza (snuffles), eruptions appear upon the skin, it loses 
colour, emaciates, and other symptoms to which I will presently 
refer in some detail may be developed. 

In other cases, the child is manifestly diseased at the time 
of birth. In some cases, it is under-developed, shrivelled and 
emaciated. In cases of this kind, syphilitic infants look, as it 
is said, ‘like little old men with skins too big for their 
bodies.' 

In rare cases, the skin at the time of birth is covered with 
a copper-coloured macular or papular rash (see Plate LXXXII, 
fig. 2), more usually an eruption of pemphigus. In the vast 
majority of cases in which an eruption of pemphigus is present 
at the time of birth or is developed within the course of a few 
days after birth, the disease speedily proves fatal. The most 
frequent seats for this eruption are the soles and palms, but 
it may be distributed over the face and surface of the body 
generally. It has been much debated whether this eruption 
{pmapdg'iiB %e^matorijm) is a true syphilitic lesion or not j there 
can be no question that it is very rarely if ever ‘present, at or 
soon after birth, except in infants who axe the subjects of 
inherited syphilis. During the five years that I had medical 


charge of the Tynemouth Union Workhouse Hospital, I had 
an opportunity of seeing one well marked example of this kind 
and also examples of almost every other manifestation of con- 
genital syphilis. In some cases, the child suffers immediately 
after birth from coryza and the cry is hoarse. 

Syphilis is a frequent cause of miscarriages, dead-births and 
premature births. The family history in cases such as that 
which I have previously related conclusively shows tins. In 
commenting upon that case, I have emphasised the importance, 
in cases of suspected congenital syphilis, of making a detailed 
and minute enquiry into the family history — the occurrence of 
miscarriages, premature births, dead-horn children, etc. 

In many of the cases in which the child is dead-born or in 
which miscarriages occur, the placenta is diseased. In some 
cases, the miscarriage occurs during the early months of 
pregnancy i in others, the child is dead-born at a later period. 
In many of the cases in which the child is dead-born, it is 
under-developed and semi-macerated, its skin decomposed and 
peeling; in these cases the liquor amnii is usually dark* 
coloured and blood-stained. 

In most of the cases in which a syphilitic child is born alive 
but prematurely, it dies within a few days after birth. In 
some of these eases, the bones have been found to be diseased ^ 
in others, but this is very rare„ the lungs are affected with 
white pneumonia — a condition to which I have already referred 
in the article on acquired syphilis (see Ath$, vol. ii page fiX). 
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In those cases in which a syphilitic child survives when born 
prematurely, the usual symptoms characteristic of the infantile 
form of the disease are subsec^uently developed. Let me refer 
to these symptoms in more detail. 

I have already stated that, in the great majority of cases, 
children who actively inherit syphilis and who are born at the 
full time do not present any distinct evidences of the disease 
at the time of birth. In some cases, it i.s true, they are under- 
developed, emaciated, miserable-looking children ; but in many 
cases they are plump and well-nourished. 

With rare exceptions, the characteristic symptoms appear 
within the first two or three months after hirth.^ In most 
cases, within the course of two or three weeks, an erythematous 
eruption appears on the skin and it is noticed that the child 
has difficulty in breathing through its nose. This coryza is a 
highly characteristic symptom. At first the discharge from 
the nose is thin and watery ; in the course of a short time it 
becomes thicker and it may be sanious; the nose becomes 
choked and blocked with scabs and crusts, and the difficulty 
in breathing is consequently aggravated. In popular language, 
the child is now said to be suffering from 'snuffles.’ The 
impediment to the respiration through the nose prevents its 
sucking properly ; it cannot keep hold of the breast and draw 
the nourishment in the natural way ; its nutrition consequently 
suffers; it rapidly emaciates and becomes wizened and old- 
looking. It is fretful and peevish, and its cry is rough and 
hoarse in consequence of the presence of syphilitic lesions 
(congestion and swelling, perhaps sometimes mucous patches, 
probably very rarely ulceration) in the laryngeal mucous 
membrane. 

The skin eruptions are usually at first macular (erythema 
or roseola) or papular; later, vesicles, pustules, scabs, crusts, 
cracks and ulcerations may be developed. 

The eruptions may be distributed over the whole surface of 
the body, but they usually first appear on the abdomen, lower 
part of the chest, face and inner side of the thighs and aims. 
When well-developed, the eruptive lesions are usually most 
marked around the month, nose and anus and over the nates 
and scrotum ; this is no doubt due to local irritation. Unless 
great attention is paid to cleanliness, the urine and faeces are 
apt, even in healthy children, to produce an excoriated and 
eczematous condition of the buttocks and scrotum. 

The eruption usually at first consists of round or oval-shaped 
patches about the size of a threepenny piece or a sixpence. 
The margins of the patches of eruption are usually well defined. 
In the course of a short time, the individual patches of 
eruption tend to coalesce and run one into the other, so that 
ultimately large portions of the skin may be covered with the 
rash. The macular and papular rashes are usually of a bright 
red, reddish-brown or raw-ham colour. When the buttocks 
and scrotum are extensively covered with the lash, the skin 
often has a glazed, varnished appearance and a leathery feel. 

^ In 158 oases analysed by Diday [InfantiU SypUlia^ New Sydenham 
Society’s Translation, page 101) the date oi appearance of the symptoms was 
as follows : — 


Before the completion of one month after birth . 

. in 

Before the completion of two months .... 

. in 45 

Before the completion of three months 

. in 15 

At fonr months 

in 7 

At five months 

. in 1 

At six months 

. in 1 

At eight months 

. in 1 

At one year ........ 

. in 1 

At two years 

in 1 


The skin at the seat of the eruption and especially round the 
margins of the patches often desquamates in the form of branny 
scales or larger flakes. The skin at the seat of the eruption 
often becomes moist and excoriated. 

The palms and soles are often covered with a diffuse redness 
and studded with scaly or desquamating patches; on the 
palms and soles the eruption is usually scaly. The finger tips 
are in many cases red and inflamed and the skin surrounding 
the red areas is in many cases partly detached and peeling. 
The nails are in some cases compressed lateially or affected 
with onychia. The eyebrows in some cases become covered 
with scabs. 

Deeper ulcerations and more extensive destructions of the 
skin are in some cases produced in the position of the eruptive 
lesions. 

Mucous patches, cracks (rliagades) and ulcers develop about 
the mouth, anus and nose, and on the tongue and buccal 
mucous membrane. On moist surfaces such as the interior of 
the mouth the mucous patches are usually ulcerated. The 
radiating cicatrices which result from the ulcers and cracks at 
the angles of the mouth in many cases persist and foini an 
important diagnostic mark in after-life. The inflammatory 
lesions and ulcerations in the nose often extend to the deeper 
parts ; the bone may be destroyed and the bridge of the nose 
may become permanently depressed. A depressed sunken 
nose, broad at the tip and with little or no bridge, is, in after 
life, highly characteristic of congenital syphilis. Such a con- 
dition shows that the nose was severely affected during the 
infantile (secondary) stage of the disease. In some cases, the 
inflammatory lesions in the nose extend along the Eustachian 
tubes to the ear. Permanent deafness may be the result ; but 
it is a rare result during this, the infantile (secondary), stage of 
the disease. 

In consequence, partly of the rapidly advancing disease 
which is widely distributed through the tissues of the body 
and of the anromia and cachexia which the syphilis produces, 
and paitly of the difficulty in sucking and the resulting inani- 
tion, the nutiition is gravely impaired; the child becomes thin, 
wizened, pinched and old looking. 

The hair may fall out or become thin as in the acquired 
form of the disease. In some cases, the lymphatic glands 
beneath the jaw and in the neck are in some slight degree 
enlaiged, hut the adenopathy is much less marked a^d charac- 
teristic than in the acquired syphilis of adults. 

If the child survives, iritis may be developed; it rarely 
occurs before the fifth or sixth month, usually later than this. 

In many cases, the liver and spleen become enlarged. From 
a diagnostic point of view, the enlargement of the spleen is 
more important than that of the liver, for the liver is naturally 
large in infants. In many cases, the bones are affected by a 
condition which has been termed syphilitic osteo-chondritis. 
The bone at the junction of the diaphysis and the epiphysis is 
enlarged ; the cartilage becomes greatly thickened, friable and 
opaque as if it were encrusted with mortar ; osteophytes may 
be developed round the thickened part. The head of the bone 
may he separated from the shaft. These bone changes, which 
according to some observers are due to a gummatous lesion, 
may, as I have already remarked, be present in dead-born 
foetuses, the subjects of inherited syphilis. When the bone 
and joint lesions are severe, a condition of complete iraobility 
of the affected limbs and apparent paralysis (syphilitic pseudo- 
paralysis) is sometimes present. 
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The severity of the symptoms is very variable in different | 
cases. In this respect, infantile syphilis exactly corresponds i 
to the secondary stage of acquired syphilis in the adult. 

In many cases, the disease is so severe that the child dies 
within the course of a few weeks or months ; a fatal issue is 
especially apt to occur in those cases in which the child is 
prematurely born and in severe cases which are allowed to 
run their course without treatment ; cases which are actively 
treated in their initial stages with mercury very rarely prove 
fatal. In others, the symptoms are so slight that they may 
easily escape detection. Between these two extremes there are 
all degrees of difference. 

In those cases in which the disease does not prove fatal, the 
symptoms for the most part disappear within the comse of 
twelve months and this occurs whether the child is treated or 
not ; but relapses are apt to occur. 

In those cases in which the infantile symptoms are slight, 
the child may grow up and develop in the ordinary manner 
without presenting any further symptoms or signs of the 
disease. In cases of this kind, there may he nothing in the 
appearance of the child when it reaches the age of puberty to 
show that it is the subject of inherited syphilis. 

In the more severe cases, the effects of the disease may he 
permanently stamped upon the physiognomy. 

But it is important to remember that in both classes of 
cases, in the slight cases as well as in the severe ones, further 
indications of the disease may be subsequently developed — the 
permanent teeth (central incisors of the upper jaw) may be 
misshaped, interstitial keratitis may develop, gummatous 
lesions in the palate and internal organs and other tertiary 
manifestations of the disease may occur during later childhood, 
about the age of puberty or even during early adult life. 

It is probable that the more severe the infantile (secondary) 
stage of the disease, the greater is the tendency to remote and 
tertiary manifestations , but to this rule there are undoubtedly 
many exceptions The case of gumma of the medulla oblongata 
which I have described in detail is a good example in point. 

I will refer to other cases of a similar kind later. 

Congenital syphilis differs from the acquired disease in this 
important fact, that there is no primary sore or lesion to be 
detected upon the surface of the body, A child who is the 
subject of inherited syphilis is inoculated with the syphilitic 
virus, either at the period of conception (i.e. it is developed 
from a syphilitic sperm-cell or a syphilitic germ-cell) or from 
the blood of its syphilitic mother during intra-uterine life. 
The symptoms which it manifests soon after birth are for the 
most part secondary symptoms ; they correspond more or less 
closely to the secondary symptoms of acquired syphilis in the 
adult. It should, however, be stated that during infancy, 
tertiary lesions are not infrequently developed. It would 
appear that precocious tertiary lesions are more apt to occur 
in the congenital than the acquired form of syphilis. In the 
syphilitic infant, the secondary and tertiary stages are more 
often mixed up so to speak than in the adult. 

In the congenital as in the acquired form of syphilis, tertiary 
symptoms may be developed at a later period j and, as I have 
already remarked, when the individual attains adult age the 
effects of the infantile stage of the disease may be indelibly 
stamped upon the physiognomy. 

Tbe physiognomic appearances indicative of con^ 
genital syplutis — The facial and other characteristic symp- 


toms and signs of congenital syphilis in later life arc the lesixlt 
partly of the alterations produced during the infantile (second- 
ary) stage of the disease, and partly of later developments 
(malformations of the teeth, interstitial keratitis) to which I 
must now more particularly refer. 

In those cases in which the infantile stage of the disease is 
severe, the development of the whole body is apt to be inter- 
fered with. The subjects of hei editary syphilis are often 
stunted and under-developed; the sexual development is in 
many cases letarded; at twenty yeais of age, they may look 
like children. This dwarfing of the body is admiiably seen 
in the patient who is represeubed in Plates LXXXI. and 
LXXXII., fig 3. 

In characteristic cases, the forehead is stpiare, the fiontal 
eminences prominent, the nose shoit and squat, sunken and 
depressed, the hiidge broad and flat, the complexion pale or of 
an earthy tint, the skin thick, coarse and as it has been teimed 
'pasty,’ the teeth malfoimed in a way which I will piesently 
describe in detail, the nicies of a steel-giey colour, and the 
corneae more or less cloudy and opaque from the lemams of 
interstitial keratitis. In some cases, linear cicatrices aic seen 
about the angles of the mouth, and small pits and depressed 
cicatrices, the results of the eruptive lesions aie pieseiit on the 
face or other parts of the surface of the hody In many cases, 
the sight is impel feet either as the lesult of scais on the coinecC, 
the result of mteistitial keratitis (see Plate LXXX and Plate 
LXXXII , fig 5), 01 of changes m the fundus (clioioido-retJiutis, 
etc) Mr Hutchinson has pointed out that in some cases 
the patients have a slight tendency to fiowning, conbC([ixent, 
he thinks, on piolonged intolerance of light duiing tlie pciiod 
of keratitis. 

Most of these appeaiances aie leinaikably well seen in 
Plate LXXX. The only respect in which that case is not 
quite typical is the bright colouiation of the face. This has 
been somewhat exaggeiated by the artist, but the complexion 
in reality was markedly high-coloured — very different from 
the pale, eaithy tint which is usually associated with the other 
characteristic features which have just been described. 

In those cases in which the secondary symptoms are slight 
and in which the infantile stage of the disease is carefully 
treated, the development of the body at the time of puberty 
may be in no way interfered with. 

Let me now refer in more detail to some of the points which 
have been incidentally alluded to in the foregoing description. 

The condition of the teeth. — Mr. Jonathan Hutchinson was 
the first to show that the teeth of patients who are affected 
with congenital syphilis are in many cases malformed. The 
characteristic alterations affect the central incisors of the 
upper jaw ; they are dwarfed, short and narrow at their free 
ends (screw-driver shaped), and their free edges ate scooped out 
by a single central cleft (see Plate LXXX. and Plate LXXXII., 
fig. 4). In many cases, they are widely separated from one 
another at their points of insertion into the gum, but con- 
verge towards tbeir free ends. Mr. Hutchinson has specially 
insisted upon the fact that, if errors in diagnosis are to be 
avoided, the attention of the observer should be concentrated 
upon the condition of the central incisors in the upper jaw or 
as he terms them ' the test teeth ' ; they are the only ones 
the condition of which is positively characteristic; the condi- 
tion of the other teeth may afford corroborative evidence, but 
is not to be relied upon. It is important to remember that 
these characteristic alterations which are of so much import- 



57 


HEREDITARY OR CONGENITAL SYPHILIS 


ance for diagnosis, affect the permanent set of teeth alone. 
The first set of teeth may be late in appearing ; they 
usually decay prematurely, but their state is in no way 
characteristic. 

Although the teeth are characteristically malformed in the 
majority of cases of (severe) inherited syphilis, the malforma- 
tion is by no means constant. Mr. Hutchinson has pointed 
out that in those cases in which the nose suffers, the teeth 
often escape. In some exceptional cases, in which gummatous 
lesions such as ulcerations of the palate are developed about 
the age of puberty or during early adult life, the teeth may 
be quite normally shaped and there may be absolutely no 
indications in the physiognomy suggestive of congenital syphilis. 
I will presently refer to an illustiative case. (See Plate 
LXXXIII., figs. 1 and 2.) 

Interstitial keratitis. — This is a highly characteristic result 
of inherited syphilis; it is usually developed between the 
eighth and the fifteenth years, but may occur earlier or later ; 
it is more common in girls than in boys. It begins with a 
clondiness of the substance of the cornea, some ciliary conges- 
tion and irritability. The opacity and cloudiness of the cornea 
gradually increase until the cornea looks like a piece of ground 
glass. One eye is first affected, but in the course of a few 
weeks the other usually becomes attacked. According to Mr. 
Hutchinson, the condition is always in the end symmetrical, 
although in rare cases the interval between the attacks in the 
two eyes may extend to seveial years. When the keratitis is at 
it^ height, the sight may be almost entirely abolished. After 
this stage is reached, marked improvement usually occurs; in 
many cases the corneal opacity clears up so satisfactorily that 
very slight impairment of vision remains as a permanent con- 
dition. In typical cases of syphilitic keratitis (see Plates 
LXXX. and LXXXII., fig. 5) the teeth are usually misshaped 
and the other physiognomic appearances characteristic of the 
disease are often present. With reference to this point, Mr. 
James Dixon says : — ' We may meet wuth some syphilitic 
keratitis in patients with healthy physiognomy and deformed 
teeth, or, still more rarely, in those with faultless teeth and 
the syphilitic cast of features; but to find tlie true form of 
keratitis in connection with both good teeth and good com- 
plexion is, I think, next to impossible/ ^ 

The keratitis is sometimes associated with iritis, scleritis, or 
choroiditis. In some cases of congenital syphilis, a condition 
resembling retinitis pigmentosa is developed. 

Deafness from an affection of the ear. — In some cases of 
congenital syphilis, the patient becomes deaf from an affection 
of both ears. The deafness is rarely developed before the age 
of puberty ; the onset is in most cases gradual The deafness 
seems to depend upon an affection of the auditory nerve or its 
nerve terminations. In some cases, the deafness is attended 
at its onset or during its development with noises in the ears, 
but there is no otoxrhcea, and there are no external evidences 
of ear disease. The condition presents different degrees of 
severity. In some cases, it is recovered from ; in others, it goes 
on to complete and permanent deafness. In some cases, as in 
that represented in Plate LXXXIII., fig. 3, the deafness is 
associated with other cerebral lesions. 

Affection of the hones. — Periosteal thickenings and inflam- 
mations and recurring attacks of synovitis are in some cases 
developed. The synovitis is particularly apt to affect the 
knee-joints and is usually symmetrical In the case which is 
^ Holmes’ of American Bdition, page 71. 

von. III. 


represented in Plate LXXXII., fig 6, the tibise are character- 
istically affected ; there is an overgrowth of bone in length as 
well as in thickness. In that case, the condition was attended 
with a considerable degree of pain, but in many cases pain is 
much less prominent than one would expect. Occasionally 
hut rarely, the periostitis goes on to suppuration and necrosis. 
The bones of the fingers are in some cases^ affected (syphilitic 
dactylitis). During the infantile (secondary) stage of the 
disease, the bones often present characteristic changes. The 
humerus, radius, ulna, femur and tibia are most frequently 
affected. The alteration consists of a thickening between the 
diaphysis and the epiphysis. Hew bone (osteophytes) is 
frequently produced. Nodular thickenings around the anterior 
fontanelle are highly characteristic. 

Ulceration of the palate. — In some cases, destructive ulcera- 
tions of the palate develop. In many cases, these ulcerations 
of the palate are associated with disease of the nose and 
pharynx. In cases of this kind, the physiognomy is usually 
typical and characteristic (see Plates LXXX. and LXXXIII, 
figs. 4 and 5). The uvula may be completely ulcerated 
away, and the uvnla or pillais of the fauces may become 
adherent to the posterior wall of the phaiynx, so that a nairow 
opening merely remains between the month and the throat 
(see Plate LXXXIII, fig. 5). In cases of this description, 
there may be considerable difficulty in swallowing. 

In some cases of congenital syphilis a destructive ulcera- 
tion of the soft or hard palate is the only evidence of the 
disease. A striking case of this kind, is detailed below and is 
represented in Plate LXXXIII., figs. 1 and 2. Mr. Hutchinson 
states that acute destructive ulceration of the palate in a young 
person is in itself an almost conclusive proof of inherited 
syphilis, and that the absence of keratitis and malformed teeth 
does not in cases of this kind negative the diagnosis. The 
case to which I have just referred entirely confirms this 
statement. 

Ulcerations of the skin. — Extensive ulcerations, the result of 
gummatous lesions, are sometimes developed in the skin In 
the case which is represented in Plate LXXXIII., fig. 6, the 
side of ">nd ear were extensively affected. In 

the in Plate LXXXIII., figs. 4 and 5, 

numerous cicatrices were present on both sides of the neck. 
They appeared to be the result of scrofulous lesions in a 
highly (congenital) syphilitic subject. The cicatrices were 
smooth on the surface, laised and thickened. In short, a 
keloid condition had developed in the cicatrices. 

Visceral and nervous lesions — G-ummata and other tertiary 
lesions are occasionally developed in the internal viscera and 
nerve centres. They are far less common than in the acquired 
form of the disease ; bnt they probably occur more frequently 
than is generally allowed. 

In some cases, these tertiary symptoms axe developed during 
infancy in association with ox soon after the secondary symp- 
toms. In other cases, they occur during early childhood (see 
Plate LXXXII., fig. 1). In other cases again, they may not 
develop until the age of puberty or early adult life. 

I have previously referred to the enlargements of the liver 
and spleen which are of frequent occurrence during the infan- 
tile (secondary) stage of the disease. Similar changes may 
also occur in later childhood or about the age of puberty. In 
some of these cases, the enlargement of the liver aj>pears to be 
due to a cellular proliferation diffused throughout the organ ; 
in others, to waxy (amyloid) disease. The amyloid degenera- 
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tion may affect the liver, spleen, kidney and intestine. I re- 
member a few years ago making a post-mortem examination 
in a typical case of this kind — extensive amyloid degeneration 
in a young woman whose features were stamped with con- 
genital syphilis. In the case which is represented in Plate 
LXXXIL, fig. 6, the liver and intestines appeared to be 
‘ waxy/ 

It is probable, I think, that cirrhosis of the kidney in young 
persons is sometimes the result of congenital syphilis. I have 
examined post-mostem at least one case in which a cirrhotic 
condition of the kidney appeared to me to he due to this cause. 
Occasionally gummatous enlargement of the testicle occurs. 

In very rare cases, locomotor ataxia develops in childhood or 
youth ; in all of the cases of this kind which have been re- 
ported (cases of Friedreich’s ataxia must of course be carefully 
excluded) the patients, so far as I know, have been the sub- 
jects of inherited syphilis. 

Occasionally, hut very rarely, a condition of meningo-cere- 
britis, associated with symptoms of gradually progressive 
dementia, the result of congenital syphilis, is developed in later 
childhood or youth. General paralysis of the insane in young 
subjects (but it is a very rare condition), seems always to be 
the result of syphilis ; and, since acquiied syphilis is extremely 
rare in childhood, it is almost always due to the congenital 
form of the disease. In some cases, which aie classed as 
general paralysis duiiiig life, the meningeal inflammation is 
much moie maiked than in the general paralysis of adults. 
A case which seemed to he of this nature, but which was 
complicated with epilepsy, is briefly recorded below. 

In rare cases of congenital syphilis, the mental develop- 
ment is interfered with and the patients are idiotic. In 
these rare cases of syphilitic idiocy, the defective brain 
development is probably due to a diffuse sypbilitic menin- 
gitis or cortico-meningitis in early life. In one well-marked 
case of this kind which recently came under my observation, 
the patient was blind from optic atrophy and choroido- 
retiiiitis. The facts of that case are briefly as follows : — 

Case of syphilitic idiocy. — J. H., aged 7, was seen with Dr. 
Butchart on 30th March, 1894. 

Fremoiis Eisiory — The patient is the first child of a family of 
five ; she was horn at the full time, ten months after mairiage ; 
her birth was not attended with any special difficulty ; instruments 
were not used. Soon after birth, a brownish eruption appeared 
on the skin ; it was most marked about the buttocks. She also 
suffered from snuffles. When a month or six weeks old, the left 
arm became paralysed. A month after this, she had a serious 
illness during which she had two epileptiform convulsions and was 
unconscious for some time. There was no fever and no vomiting. 
After this illness she lost her sight. Since this illness she has 
occasionally had attacks of vomiting and diarrhoea. Every now 
and again she takes crying fits which last the whole day ; they 
used to be very frequeiitj^ but during the last three years there 
have only been two. 

'^Family History. — The mother was married for ten months before 
the cliild was born. There have been no miscarriages. 

There have been five children, viz. : — 

1. The patient, aged 7. 

2. Child aged 6 ; quite healthy. 

3. Child died at the age of 9 months from, her mother says, 

constipation. 

4. Child died at the age of 4 weeks from erysipelas, 

5. Child aged 3 months ; healthy. 

Present Condition. — ^The patient is idiotic. She is unable to 
stand or creep. She seems to be quite blind. Her mother says 
that she thinks the patient can understand a few things which are 
said to her, hut this seems very doubtful She is unahle to make 
any intelligible articulate sound. 


The head is large and the physiognomy chai act eristic of con- 
genital syphilis. The nose is sunken, the foiehead square, the 
frontal eminences piominoiit. There .11 e no teeth in the upper jaw. 
The pupils hardly respond at all to light The optic di^es are 
atrophied and the ophthalmoscope shows evidi nccs of past 
choroiditis^ it is difiicult, howevei*, to ho siiie ot the exact condi- 
tion of the fundus, for the patient keeps rolling the eyes coiihlantly 
from side to side. 

Bemai’lcs . — There can be no doubt that thi^ patient is the sub- 
ject of congenital syphilis, The idiocy is appaiently the leMilt of 
the brain lesion, the exact nature ui vliich is <loubtful, vliieh 
occurred when she was about tliice months old 

In rare cases, a condition of complete o])hthaliiiO]dogia seems 
to be the result of inherited syphilis. In a ]ue\]()us aiiicle 
(Atlas, voL i. page 122), I have described a cliai.-aeH'.tic 
case of this Idird. In that case, a typical s}plulitiG dacty- 
litis was also jixesent. 

It is of great impoitance to lenicnibcr that many of the 
tertiary lesions to which I have just referied may be (k\ eloped 
dining later childhood, youth, or eaily adult hie , and that in 
some of these cases, although the nature of the s}mptoms, 
the family histoiy, collateral ciiciimstniices and llie etiects of 
treatment show without doubt that the lesion is S}pliilitic, 
the infantile (secondaiy) symptoms were verv slight or, so 
far as can he ascertained, absent altogether It is ])iobable 
that in many of the cases of this kind 111 whith a history 
of infantile symptoms cannot bo elicited, some symptoms rvere 
actually piesent but were so slight that tiny esoaj)e(l the 
attention of the mother or nuise. With leleience to this 
point Mr. Hutchinson says . — 

‘ The symptoms which usually heti ay the exi^teiu c ut ^y]_)hiln 
ill an infant may vary exceedingly m seiuity. In tiiin each one 
of those most common may be absent Theie may be no 
snuffles, no eruption, no wasting, no soieriess of tlie moutb. All 
authorities will admit that the group is often incomplete, and 
that whether complete or incomplete, it may be veiy faintly 
marked. Some, however, make it an impoitant point to assert 
that there are no cases in which infantile symptoms aie v holly 
absent. Positive pi oof that there aie such it is exceedingly 
difficult, if not impossible, to give, for the re})ly may always be 
made that the infant was not sufficiently well watched. That 
there are many in whom, for all practical purposes, infantile 
symptoms are omitted, I have not the slightest doubt. I have 
seen many cases of keratitis at puberty or of bone or throat 
affections of undoubted character, and with the clear history of 
parental disease, in which nothing whatever had been ever 
observed in infancy. In some of these the entire absence of the 
usual marks of the disease in physiognomy, teeth, etc., quite bore 
out the parents’ statement. I have seen many times a well- 
developed nose with a narrow bridge, a well-formed forehead, 
and good complexion in conjunction with keratitis of the most 
definite kind, and with corroborative facts of the clearest nature. 
Sometimes the teeth in such cases may be typically malfonned, 
but this is rare. We may probably take it as certain, that when 
the bridge of the nose remains narrow no material degree of 
snuffles was ever present, and that if the complexion is good 
there was no rash on the face. The definiteness of the several 
marks by which the diathesis is recognised at puberty, is always 
in ratio with the severity of the disease in infancy. 

' For practical purposes, then, we must admit that a taint of 
inherited syphilis may remain latent until at, or even consider- 
ably after, the age of puberty, it may manifest itself by a severe 
attack of interstitial keratitis, by deafness, nodes, lupus (specific), 
or ulceration of the palate. In saying this I am not speaking 
solely from observation of the children of the poor, who may be 
to be sometimes negligent in observation, and apt to 
forget what has happened to their children. Some of those who 
illustrated the facts which I now describe were the offspring of 
most intelligent and observant mothers, and had also more or 
less constantly under the notice of the family surgeon* In some 
mstances one or twb children in the family had suffered butih 
infancy and afterwards^ whilst another who had shoWh nothing in 
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childhood yet displayed the usual conditioBs at adolescent 
periods/ ^ 

In the case which is represented in Plate LXXXIII, figs. 1 
and 2, infantile symptoms were said to have been absent, the 
physiognomy was in no way suggestive, but a typical syphilitic 
ulceration of the palate was present. The details are as 
follows : — 

The patient, a well-grown lad aged 16 3, was seen at the Edin- 
burgh Royal Infirmary on 3rd April, 1894. lie had sufFeied for 
three years fiom his throat. On examination, a round perforation 
was found in the soft palate (see Plate LXXXIIL, fig. 2) ; the 
edges of the ulcerated aperture were ragged ; it was undoubtedly 
syphilitic. The patient was well developed; his upper cential 
incisors yrere in no way misshaped ; the physiognomy was not in 
the least suggestive of congenital syphilis ; there had been no 
keratitis. The patient had had a glandular abscess in the neck a 
few years previously ; but he had otherwise been quite healthy. 
His mother stated definitely and ]iositively that he was quite 
healthy as an infant and had not suffered fiom any skin eruption 
or snuffles. 

The ulcer healed rapidly under iodide of potassium and mer- 
cury. 

That the ulcer was syphilitic was clearly proved by : — (1) the 
nature of the throat lesion ; (2) the immediate benefit and rapid 
cure which resulted from antisyphilitic treatment ; (3) the family 
history and the condition of the patient’s sistei. 

The family history was as follows : — The father, aged 36, was a 
delicate man (the exact cause of his delicacy was not ascertained). 
The mother, aged 38, had suffered from sore throat and loss of 
hair when the patient, the eldest child of a family of eight, was 
born. The ages of the children were : — 

1. Patient, aged 16|. Healthy as an infant. At the age of 
7 1 years he suffered from a glandular abscess in the neck. At 
the age of 13^ he began to suffer from sore throat; it continued 
for three years and produced extensive destruction of the palate ; 
the ulcer rapidly healed under antisyphilitic remedies. Teeth 
well formed ; no physiognomic appearances suggestive of congenital 
syphilis (see Plate LXXXIIL, fig. 1). 

2. Girl, aged 14] ; seen at the Edinburgh Royal Infirmary, 
April 3rd, 1894. She was delicate as an infant; troubled with 
snuffles and always bothered with her nose ; had a tender skin as 
a young child; suffered from a sore bottom; for six months 
suffered from her eyes ; at the ago of seven yeais, began to take 
epileptic fits ; they have continued since. Patient never was very 
bright, but during the past year her mental condition has greatly 
deteriorated; she is now in a condition of chionic dementia; a few 
months ago she began to lose her hearing and is now almost com- 
pletely deaf. Her nose is sunken and her physiognomy chanic- 
teristic of inherited syphilis (see Plato LilXXIII., fig. 3) ; the 
central incisors in the upper jaw are characteiisiically misshaped ; 
there are scars on the cornese and evidences in the fundus of 
choroiditis. 

3. Boy; was found dead in bed when five months old; his 
mother says that he was a ' delicate ' infant. 

4. Girl, aged 11 ; always ailing as an infant; now has weak 
eyes. This patient was not seen, 

5. Boy, aged 9 ; healthy. 

6. Boy, died a few months after birth. 

7. Boy, aged 5 ; very ^ delicate ’ as a child ; had a ^ tender skin,’ 
but did not suffer from snuffles. 

8. Boy, aged 4 ; always quite healthy. 

This case fully confirms Mr. Hutchinson’s statement that in 
cases of ulcerating gumma of the palate in young persons, the 
teeth are seldom or never typical and there is often no keratitis. 

In his work on syphilis, (page 337) Mr. Hutchinson has re- 
corded a case of gumma of the palate in a youth of remarkably 
good ^development and without the slightest indication of the 
syphilitic diathesis, but in which the history clearly showed 
that the patient was the subject of congenital syphilis. In 
commenting on this case he says, ‘ The almost absolute absence 
of infantile ailments explains no doubt the absence of pe- 
culiarities in physiognomy and teeth. In some cases, there 

^ SppJiiUs by Jonathan Hutchinson, P.B.S#, LL.D., page 413. 
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may be absolutely no evidence of the syphilitic taint until the 
outbreak of keratitis. 

In rare cases, a condition of recurring iritis and iridocyclitis 
is developed in persons affected with congenital syphilis. In 
a case which was sent to me a short time ago by Dr. Stewart 
of Leith, the patient was a tall, well-grown young woman ; her 
teeth were characteristically misshaped ; shre suffered from in- 
terstitial keratitis, iritis and iridocyclitis and veiy severe 
nocturnal headaches ; a sux^puiating gumma was present in the 
region of the right tonsil. 

Diagnosis. — The diagnosis of congenital syphilis is some- 
times very easy, at others most difficult. 

We have seen that the inherited form of syphilis may present 
both a secondary and a tertiary stage ; that the secondaiy stage 
rarely continues longer than twelve months; and that the 
tertiary symptoms may be developed at any time after this 
period until early adult life or perhaps even later. 

In well-maiked and typical cases, there is no difficulty in 
coming to a conclusion as to the nature of the disease, during 
the infantile (secondary) stage of the disease. The emaciated, 
ill-nourished, anoeniic condition of the child, the coryza and 
snuffles, the rough husky cry and the characteristic skin 
eruptions of a raw-ham colour are quite distinctive. The 
polymorphous character of the eruption is in many cases a 
diagnostic point of the greatest importance. 

In slight cases, in which the only symptom is perhaps a 
doubtful skin eruption or a doubtful skin eruption with a 
slight coryza, the diagnosis may be very difficult. Iii such 
cases, the syphilitic nature of the condition is often pioved by 
the therapeutic test — the rapid improvement and complete dis- 
appeal ance of the symptoms under the administration of 
mercury, I remember when in general practice getting great 
credit in a case of this kind. It had resisted simple remedies 
prescribed by a brother practitioner, but ra^^idly disappeared 
under the administration of mercury. In doubtful cases, the 
father should be questioned as to the existence of syphilis 
before marriage and the family history should be most care- 
fully investigated. The importance of this point is vory clearly 
shown in the case which forms the text of these remarks. The 
facts that there have been a series of miscarriages or premature 
births and that other children have died in early infancy are 
highly suggestive. The fact that others of the children have 
suffered from snuffles and skin eruptions during early infancy 
is still more important. The parents and the surviving chil- 
dren should always be carefully examined with the object of 
determining whether they present any external evidences of 
present or former syphilis ; and it is unnecessary to say that the 
opinion of the ordinary medical attendant should, if possible, 
be obtained as to the previous health of the family and especi- 
ally as to the occurrence during infancy of any symptoms or 
signs of syphilis in any of the children. In doubtful cases a 
laiowledge of the kind of life which the father was in the 
habit of leading before marriage may throw light upon the 
case. But whether there is or is not reason to suppose that the 
father has had syphilis, it is eminently advisable in cases of 
this kind to try the effect of small doses of mercury. 

After the secondary period is passed, the recognition of con- 
genital syphilis is in some cases easy, in others most difficult 

Wlien the charaoteriatio physiognomio appearances (the 
square forehead, prominent frontal eminences, sunken nose, 
pale complexion, notched teeth, opacities of the cornea, scars 



6o 


HEREDITARY OR CONGENITAL SYPHILIS 


about tlie mouth) are well marked, there is of course no diffi- 
culty whatever in saying that the patient is the subject of 
syphilis and has in all probability inherited the disease. ^ 

When internal lesions, which from their nature may be 
specific, develop either in later childhood or during early adult 
life in patients who are stamped by such characteristic signs 
of inherited syphilis, it is reasonable to conclude that they are 
probably syphilitic. 

But in some cases, the physiognomy is not characteristic. In 
such cases, the condition of the teeth and of the cornem is of 
great importance. Typically notched teeth and interstitial 
keratitis are pathognomonic. 

In rare cases, tertiary lesions are, as I have already pointed 
out, developed in patients who present absolutely no signs of 
inherited syphilis. Under such circumstances, the diagnosis 
can only be based upon : — ( 1 ) the nature of the symptoms and 
lesions which the patient exhibits ; (2) the family history ; 
(3) the condition of the parents and other children ; and (4) 
the effects of treatment. 

An acute destructive ulceration of the palate, as I have 
already remarked, in a young person, whether there aie any 
other symptoms or signs of syphilis or not, is probably always 
syphilitic. A symmetiical synovitis of the knee-joints or a 
non-suppnrative periostitis with elongation of the tibiae, is 
highly suggestive of inherited syphilis. Ophthalmoplegia ex- 
terna is also suggestive of a syphilitic lesion, but it may 
doubtless be due to other conditions, such for example as a 
scrofulous tumour at the top of the pons or in the legion of the 
corpora quadrigemina. General paralysis of the insane and 
locomotor ataxia (the ordinary form of tabes, not Friedreich’s 
ataxia) which, as I have already stated, are very rare condi- 
tions in young subjects, are probably always due to syphilis. 
Waxy (amyloid) disease in a young person, who is not suffer- 
ing from lung disease and who has not suffered from prolonged 
suppuration or acquired syphilis, is also suggestive. The 
presence of a uniform, hard, non-painful enlargement of the 
liver is, under such circumstances, suggestive of amyloid 
degeneration due to congenital syphilis. I have already 
stated that I am disposed to think that cirrhosis of the kidney 
in young persons, provided that alcohol can be excluded, is 
suggestive and suspicious of congenital syphilis. 

Prognosis, — It is impossible to lay down any general rnle 
of prognosis applicable to all cases of congenital syphilis. 
Each case must be judged on its own merits, for different 
cases present, as we have seen, very different degrees of 
severity. Whether the child is born prematurely or at full 
time, the severity of the attack, the exact nature of the symp- 
toms and lesions, the period of the disease at which the 
treatment is commenced and the effects of treatment are, for 
the purpose of prognosis, the most important points. 

Speaking generally, it may be emphatically stated that in- 
herited syphilis is a very grave disease. It is a frequent cause 
of miscarriage, of death i% utero and of premature births. Most 
of the children who are born alive prematurely, as the result of 
congenital syphilis, die soon after birth. 

In severe cases in which the disease is allowed to run its 
course without treatment infantile syphilis is often fatal In 
the less severe cases, early mercurial treatment is attended 
with rapid improvement, and in the more severe cases, the 

^ In ra^re cases^ a oHld may acquire isypliilis during infancy. Xke possi- 
bility of tMs must of coiuae be taken into account. 


prolonged use of mercury and careful feeding and nurMiig, 
provided that there are no grave internal lesions, is, in my 
experience, almost always successful in tiding the patient over 
the attack. 

The prognosis of tertiaiy lesions depends upon their nature 
and severity. An interstitial keiatitis, even when be\ere, 
usually clears up to a veiy large extent nnder appropiiate 
treatment and leaves comparatively little, it may be no, dim- 
ness of vision. Ulcerations of the palate generally heal with 
great rapidity under aiitisypliihtic remedies The same state- 
ment may be applied to all the exteinal and many of the 
internal lesions. No better illustration can be gi\en than tlie 
case of ophthalmoplegia externa which I have reiKiited in a 
previous volume of tins woik. Bilateral deafness when com- 
plete is, in the expeiience of Mr. Jonathan Ifutcluiisou to 
whom we are indebted for pointing out the syphilitic nature of 
the condition, usually permanent and iiicuialde 

A gumma in the region of the medulla olilongala, such as 
was present in the case winch 1 ha\e recorded lu the piecedmg 
pages, IS necessarily a very dangerous le'^ion. The result in 
that case shows that even il the symptoms clear up under 
treatment, a relapse may occur and the disease may prove 
fatal. 

Idiocy, general paralysis of the insane and locomotor ataxia, 
which fortunately are extremely rare results of congenital 
syphilis, are incurable. 

Treatment. — The treatment is essentially the same as for 
the acquired syphilis in the adult. The beneficial infineiice of 
mercury is most striking, more paxticukily during the infantile 
(secondary) stage of the disease The drug may be given 
internally in the form of grey powder, a grain two or three 
times a day, or applied externally in the form of inunction; 
an effective method is to smear mercurial ointment on the 
binder which the child wears. After the more severe symp- 
toms have subsided, the remedy should be continued in small 
doses, the effects being of course carefully watched, for several 
weeks or months. 

The mucous patches, ulcers and sores should be dusted with 
calomel or iodoform, or painted with nitrate of silver. The 
nose should be kept clear of crusts and brushed out with black- 
wash, weak perchloride solution, boracic solution, a solution of 
menthol in olive oil (10°/^), etc. 

During the tertiary stage, iodide of potassium should be 
combined with the mercury. In the case of gumma of the 
medulla oblongata which I have recorded in the preceding 
pages, no improvement resulted until mercury was added to 
the iodide ; immediate improvement then took place. I have 
noticed exactly the same thing in other cases ; but in many 
cases the tertiary lesions completely clear up under the iodide 
alone. The case of ophthalmoplegia to which I have already 
more than once referred is a good example in point. 

Precocious locomotor ataxia and precocious general paralysis 
of the insane do not appear to be influenced by antisyphilitic 
remedies. Their prognosis is no more favourable than the 
corresponding affections in the adult. They are indirect, not 
direct results of the syphilitic poison. 

It is unnecessary to say that children who are suffering from 
inherited syphilis should he carefully fed and nursed; great 
care should he taken to keep them clean and to prevent any 
external irritation. 

i And here I would wish to emphatically point out that during 
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the infantile period the disease is highly infections and may he 
readily communicated to healthy people ; indeed many of the 
best authorities (Diday and Fournier, for example) maintain 
that the lesions of congenital syphilis are far more contagious 
than the corresponding lesions of the acquired disease. Num- 
bers of instances have been recorded in which the nurse has 
been infected with syphilis, a chancre forming on the breast, 
the viins being communicated from the lesions in the child's 
mouth. It is impossible to lay too much stress upon this 
point. The discharges from the mucous patches, and probably 
from all the lesions on the skin and mucous surfaces, contain 
the syphilitic poison, A syphilitic child should never be 
suckled by any other person than its own mother. If she is 
unable to feed it, it should be brought up by hand, and the 
most scrupulous care should be taken that other children do 
not use the bottle or spoon with which it is fed. For the same 
reason, healthy people should not be allowed to kiss or fondle 
a syphilitic child, although in the more marked and severe 
cases this caution is perhaps unnecessary, for syphilitic children 
are eminently repugnant and loathsome. In order to empha- 
sise the terrible consequences which may result from allowing 
a syphilitic infant to be suckled by a healthy nurse, I may 
quote the following from Diday : — 

foundling in Brussels was placed with a woman named 
Hauwaert, at Alseinberg. After some time she had an affection 
of the breasts, and as they were distended she had them drawn by 
her son, who was ten years of age. He succeeded so well in this 
that several other women, having occasion to take advantage of 
his talent, applied to him for the same service. Several of them 
becameT infected in this manner, amongst others a woman named 
Demol, who contracted ulcers on the breasts. Being herself 
nursing, she communicated to her child, which was being suckled 
by her, excoriations on the lips and in the mouth. Being ignorant 
of the nature of these ulcers, she accidentally gave the breast to 
the child of her sister, named Deraw. A short time afterwards 
this latter child had chancres in the throat and venereal pustules 
on the body ; the mother also had chancres in the throat and on 
the breasts, and moist pustules in the vulva and about the anus. 
Her eldest daughter, having put into her mouth the spoon with 
which she had been giving some broth to her young brother, also 
became infected, and contracted ulcers in the throat. The 
husband, having cohabited with his wife, became affected with 
flat pustules and a chancre in the throat. 

Seutin, passing through this commune, and informed of the 
disease which was preying upon several of its inhabitants, sub- 
mitted all the persons infected to a strict and minute examination. 
He concluded from it that the author could be no other than the 
boy Hauwaert, the victim, as well as his mother, of the foster- 
child brought from Brussels. And, in fact, when this boy came to 
be examined, he was found to be the subject of a vast indurated 
chancre in the throat, and of a perforation of the palate, the 
consequence of an eroding ulcer.’ ^ 

And here I should point out that the mother of a syphilitic 
child, although she may not have manifested any symptoms of 
the disease, never, so far as is known, contracts the disease 
from her own child. This remarkable fact was pointed out by 
the late Dr. Oolles of Dublin and is known as Colles's law, 
His statement is as follows ‘ One fact well deserving our 
attention is this : that a child born of a mother who is without 
obvious venereal symptoms, and which, without being exposed 
to any infection subsequent to its birth, shows this disease 
when a few weeks old — this child will infect the most healthy 
nitrse, whether she suckle it, or merely handle and dress it ; 
and yet this child is never known to infect its own mother, 
even though she suckle it while it has venereal ulcers of the 

1 InfmtUe Byp%iUs, N«w Sydenham Society’s Translation, page 167. 


lips and tongue.’ ^ So far as I know, no absolutely conclusive 
and well-authenticated exception to Colles’s law has as yet been 
published. In those cases in which the mother has presented 
no symptoms or signs of syphilis, it seems certain that she has 
been protected by the syphilitic infant m %Uyo. It is usually 
supposed that this protection is due to the absorption from the 
foetus (the placental blood) of an attenuated virus or the 
products of an attenuated virus. 

In addition to these general measures, the child should be 
well clothed and protected from cold and all depressing 
conditions. Anything likely to produce irritation of the 
bowels should be carefully avoided; during the stage of 
marasmus, vomiting and diarrhoea are often prominent 
symptoms. In older children, cod-liver oil and the syrup of 
the iodide of iron are often valuable remedies. After a pro- 
longed course of antisypliilitic x^emedies, arsenic and iron are 
often useful, especially in those cases in which the patient is 
cachectic and anaemic. 

Etiological Considerations. — Before concluding this 
article, let me say a word or two with regard to the etiology 
of the disease. 

We have seen that in congenital syphilis there is no 
primary sore, that during infancy the symptoms for the most 
part belong to the secondary period, and that subsequently 
(during later childhood, youth, or early adult life) tertiary 
symptoms may be developed. 

Syphilis may be communicated to the child at the period of 
conception. It is unnecessary to say that in the great 
majority of cases in which the child inherits congenital 
syphilis, the father has contracted the disease before marriage. 

When either of the parents is affected with primary or 
secondary syphilis at the time of conception, the child will 
probably, hut not necessarily, inherit tlie^disease. 

When both parents are actively suffering from syphilis, the 
child is more likely to inherit the disease than when one 
parent only is affected. 

When one or both parents are actively suffering from the 
disease (the subject of manifest primary or secondary 
symptoms) at the time of conception, there is a much greater 
chance of the child inheriting the disease than in other cases 
in which one ox both parents have previously had syphilis but 
in which there are no active symptoms in either parent at the 
time of conception. 

The closer conception follows the primary and secondary 
stages of the disease in the parents, the greater is the risk to 
the child. 

With the lapse of time, the risk of the disease being trans- 
mitted to the children gradually diminishes. Speaking 
generally, the first children which are born after syphilis is 
acquired by one or both parents are more severely affected than 
the succeeding children. There may be first one or more 
miscarriages, then one or more dead-born children, then one or 
more children who die soon after birth, then one or more 
children born at the full time who manifest the characteristic 
symptoms of infantile syphilis, and then a series of healthy 
children. Exceptions to this rule are not by any means 
uncommon, Antisyphilitic treatment of the parents prior to 
conception and of the mother during one pregnancy may 
protect the product of that pregnancy, but if the treatment is 

^ The Works of CoUeSf edited by Koheri the Hew 

Sydeiiham Society, London, 1881, chap. xiii. p. 287. 
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suspended; the product of the next pregnancy may be 
syphilitic. 

When the disease in the parents is actively treated, the risk 
of transmission to the children is less than when it is untreated. 

When the mother is actively syphilitic at the time of 
conception (the father being unaffected), there is a greater 
risk of the child inheriting the disease than when the father is 
actively syphilitic at the time of conception and the mother 
unaffected. This is probably due, in part at least, to the fact 
that in cases of this kind the child runs a double risk of 
inf ection, viz., at the time of conception through the gerni-cell and 
during the whole course of pregnancy through the maternal blood. 

If the mother contracts syphilis during pregnancy, at all 
events iip till the sixth or seventh month, the child usually 
becomes affected. It is doubtful if the child is ever affected 
when the mother contracts syphilis after the seventh month, 
the father of course being unaffected. 

It is certain that a man who has recently suffered from 
syphilis, but who at the time of marriage presents no active 
lesions, may transmit the disease to the child, and the child 
while in utcro may transmit the disease to the mother. In 
some of the cases which at first sight appear to be cases of this 
kind, the mother has no doubt been directly infected by the 
husband and the symptoms of the disease have not been 
noticed prior to pregnancy. Bat this is not always so. It is 
certain that in many cases the motlier does not manifest any 
syphilitic symptoms until she becomes pregnant. In many 
of these cases, as Tournier lias so clearly pointed out, the 
pregnancy is the only factor which accounts for the syphilis in 
the mother. She has evidently been infected by the child in 
nte.ro which has derived its syphilis from the father (syphilis 
hy mnceidtion), 

Burther, in some cases, hut they are probably rare, the 
mother of a syphilitic child does not manifest any symptoms of 
syphilis either prior to, during or after pregnancy. Neverthe- 
less, as I have already remarked, she is protected against the 
disease ; she cannot contract a primary sore from her syphilitic 
child as a healthy nurse can do. 

It would, therefore, appear (1) that the child may become 
infected through the placental circulations, i.e. through the 
maternal blood, as in those cases in which the mother contracts 
the disease during pregnancy and in which the father was 
healthy at the time of conception ; and (2) that the mother 
may become infected through the placental circulation, i.e. 
through the blood of the foetus which is syphilitic by inherit- 
ance (infected by the sperm-cell of the father at the time of 
conception) ; and (3) that the mother may be protected (inocu- 


lated with a virus of diminished intensity) by the syphilitic 

foetus in iitcro. 

Whether the child may be infected and protected in the 
same latent way while in utero, i.e. by the gradual absorption 
from the blood of the motlier of an attenuated syphilitic virus, 
is not known, but theoretically there seems every reason to 
suppose that this may occur. 

Children who have inherited congenital sj^pliilis may un- 
doubtedly contract primary syphilis in adult life ; but it is 
probable that, theoretically speaking, they are less liable to 
contract the disease than healthy, iion-syidiilitic persons ; and 
that, if they do contract the disease, it will probably in them 
be less severe than in the average run of heaUhy persons^ It is 
doubtful if the disease is ever handed on to the third generation 
(ie. whether the children of patients affected with congenital 
syphilis are ever syphilitic in consequence of the congenital 
syphilis of their parent or parents). The question is obviously 
one which is very difficult to prove. There are many clearly 
sources of fallacy (such as one or other of the parents having 
contracted the acquired form of the disease). Mr. Hutchinson 
has reported one case in which there seemed some reason 
to suppose that the disease was handed down to the third 
generation ; but lie adds that this single fact must be received 
with great scepticism. If further obsorvation shows that such 
a form of transmission does actually occur, it will indeed be 
very remarkable, I know of notliiiig analogous to it in tlio 
whole range of patliology — the virus of an iub^ctivc disease re- 
taining its vitality in the human body tliroiigli two geiieratioiis^ 

The considerations which have been advanced above un- 
doubtedly show that syphilis may be transmitted cither through 
the sperm-cell, the germ-cell, or tlirougli the blood of the 
mother (as in those cases in which the motlier contracts 
syphilis at the time of conception and in which the child sub- 
sequently manifests the disease). It has also been suggested 
that the child may contract syphilis from tlie vaginal passages 
at the time of its birth ; but, so far as I know, no well-authenti- 
cated case of this kind has been put on record. The vernix 
caseosa seems to protect the skin of the child from the absorp- 
tion of the syphilitic virus. Mr. Hutchinson supposes that 
when syphilis is transmitted at the moment of conception 
through the sperm-cell, the transmission must couvsist in the 
passage of a particulate virus. In opposition to this supposi- 
tion it has been argued that the semen when inoculated into the 
tissues of a healthy subject is incapable of propagating the dis- 
ease. But into this and many other debatable but interesting 
theoretical questions connected with congenital syphilis I need 
not enter. 


DBSOEIPTIOS OF PLATE LXXX.— A typical case of congeaital syphiUs, 


The patient, a boy aged 16, was seen at the Edinburgh Eoyal 
Infixmaxy on 14th Eebruary, 1889. He was ^delicate' as an 
infant and suffered from ^ snuffles/ He was small for his age and 
knock-kneed. His nose was sunken and the nostrils filled with 
crusts j he had suffered from ozena for eight years. The left 
cornea was opaque, the result of keratitis. The central incisors in 
the upper jaw were characteristically misshaped. There were 


scars, the results of old ulcerations, at the angles of the mouth. 
The frontal eminences were prominent. The skin had not the 
pale earthy tint characteristic of congenital syphilis ; indeed, the 
face was well coloured. (The artist has rather exaggerated this in 
the drawing.) 

Under mercury and iodide of potassium^ marked improvement 
rapidly took place. 
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DESCRIPTION" OF PLATE LXXXL— Congenital sypliilis. 


This plate represents a remarkable case of congenital syphilis. 

F. A., aged 42 years, an inmate of the Oraiglockhart Poor- 
house, was seen on several occasions with Dr. Edward Carmichael 
to whom I am also indebted for allowing my artist — Mr. John 
Williamson — to paint the case. 

Past History. — His father and mother were both drunkards ; 
his history during early infancy is unknown. 

He was first admitted to the Edinburgh City Poorhouse when 
four yeg-rs of age. At that time, the nasal bones were evidently 
diseased; for the woman who nursed him, and who is still an 
inmate of the Poorhouse, says that a small hole was present in the 
side of the nose in the ]position of the large opening shown in the 
plate ; she states that the discharge from this sinus was very 
offensive and that the doctor (Dr. Smith) used to wash it out 
daily with a small brush. 

Between the ages of 9 and 15, he was boarded out at West 
Linton. At the age of 15, he was re-admitted to the Poorhouse 
because of sores on the forehead and head. He has been an inmate 
of the Poorhouse or of Morningside Asylum (he has twice been 
sent from the Poorhouse to the Asylum) ever since. He has never 
been able to do anything for himself. 

When asked whether he has ever had any venereal disease, he 
stoutly maintains that he has not. He says that many doctors 
have asked him the same question. He says that his imperfect 
health is the result of the mercury which was given to him in 
large quantities during childhood. 

Present condition. — The patient looks much older than his 
years. His appearance is very peculiar. He is very short and 
small ; his height is 4 feet 6 inches, and his weight 4 st. 7 lbs. 

The bones are very small and thin, and the muscles very poorly 
developed. He walks with a duck-like, waddling gait ; the spine 
is curved forwards in the dorsal and lumbar regions, the shoulders 
being thrown far back so that a line dropped from the seventh 
cervical vertebra falls almost beyond the sacrum. The appearance 
which the patient presented in the erect position is shown in Plate 
LXXXIL, fig. 3. 

The head is well shaped ; it looks proportionately somewhat 
large for the body. The forehead is studded with irregular, white, 
ivory-like projections (see Dr. Alexis Thomson's report on the skull 
which is given below). 

The skin has a sallow, earthy hue. 

The eyes are large and slightly protruding. The cornese are 
clear. A cataract is present in the left eye, which is turned out- 
wards (divergent strabismus). The ears, which are large, stand 
out from the head. 

The nose is pug-shaped and sunken at the bridge ; a large oval 
perforation is present at the root of the nose on the left side. 

The palate is highly arched and there is a small perforation in 
it. Almost all the teeth, including the central incisors in the 
upper jaw, are wanting. 

The hair is scanty and flax-like. 

The elbow joints are thickened and the ulnee show evidences of 
old syphilitic disease. 

His memory is defective and his intellectual powers very im- 
perfectly developed. He is subject to delusions, one of which is 
that he is a doctor of divinity. 

The speech is defective and the tone suggestive of a cleft palate. 

The genital organs are very imperfectly developed. 

MEASUREMENTS. 

Circumference of head, . . . . . .20 inches. 

Anterorposterior measurement of the head (from the 

root of the nose to the occipital protuberance), . 11 „ 

From the chin to the root of the nose, . , , 7 „ 

Grirth of chest, . . . . . * , 27 „ 

From the seventh cervical vertebra to the top of the 

coccyx, . . 1 1 „ 

Dr. Alexis Thomson's report on the post-mortem condition of the 

shun and ulnse. 

The patient died from an attack of facial erysipelas in the year 


The details of the case are as follows — 

1892. Through the kindness of Dr. Carmichael I was enabled to 
make a post-mortem examination. Dr. Alexis Thomson kindly 
examined the skull and ulme and favoured me with the following 
report on their condition : — 

^ The skull and ulnie, which you were good enough to send for 
my inspection, would appear to have belonged to a small, aged 
subject, probably a female ’ (I purposely abstained from giving 
Dr. Thomson any account of the life history lest f might prejudice 
his opinion regarding the bone condition), ^ who had suffered in 
earlier years from tertiary syphilis and who within a comparatively 
recent period before death had sustained a fracture of both fore- 
arms. 

^ The skull is below the average size and is well formed. The 
sagittal and coronal sutures are in process of obliteration. There 
are marked evidences of former bone-disease in certain areas of 
the cranial vault and in the nose and palate. 

^ The outer surface of the calvaria is more porous than normal 
from increased vascularity of the pericranium. In the outer table 
of the vertical plate of the os frontis, over a circular area extending 
in the sagittal plane from immediately above the level of the 
supra- orbital ridges to the coronal suture, and in the coronal plane 
to within 1*5 cm. of the temporal ridge on either side, the surface 
is very uneven, largely occupied by scattered flattened elevations, 
of which some are sharply outlined, circular, or made of circles, 
smooth and button-like ; while amongst those there are other, less 
prominent, elevations of irregular outline, jii'^senting a grooved and 
fissured surface. Between and around these elevations, there are 
a number of comparatively large circular or oval depressions with 
shelving walls and smooth floor. Close to the bregma there is a 
solitary, flat-topped, button-like elevation of which the edge over- 
hangs the surrounding bone. 

‘ The outer table of the parietal bones, in the region comprised 
between their eminences and the lambdoidal suture, presents similar, 
though less pronounced, alterations. On the right side between 
the parietal eminence and the sagittal suture, there is an oval 
depression, measuring 4 cm. by 3 cm., the long caxis being in the 
coronal plane with shelving uneven floor and in its centre a minute 
linear perforation. In the corresponding region of the left parietal, 
there are several shallow depressions and tuhereulaied elevations. 

‘ The maximum thickness of the bone as measured in the same 
section is 6 mm. No spongy bone or deploe intervenes between 
the two tables- The inner table, beyond the perforation referred 
to in the right parietal bone, shows throughout an exaggeration of 
the normal vascular grooving, more especially in the immediate 
vicinity of the sutui’es. The grooves for the meningeal arteries 
are shallower and less defined than in an average skull. There 
are several pacchionian depressions on either side of the groove 
for the superior longitudinal sinus. 

The foramina for the emissary veins are well marked. 

^ In the face, the nasal bones, the nasal processes and the posterior 
half of the palatine jirocesses of the superior maxilloa, the greater 
part of the vertical plate and of the middle turbinates of the 
ethmoid, the inferior turbinates, the vomer, and the horizontal 
plate of the palate bones have for the most part disappeared so 
that the nasal bridge and septum, and the canal for the lachrymal 
sac and nasal duct on the left side, no longer exist, and there is a 
large gap in the hard palate. The lower jaw presents the usual 
changes associated with loss of the teeth. 

^ The ulnse show evidences of antecedent syphilis, senile atrophy 
and recent fracture. The left ulna has been fractured through 
the middle of its shaft ; union is incomplete without any external 
or ensheathiiig callus ; the fragments meet each other at an angle 
of 140^^, forming an angular projection posteriorly. In the right 
ulna the fracture which is situated at the junction of the upper 
and middle thirds of the shaft, is more completely united, with a 
considerable amount of ensheathing callus and scarcely any angular 
deformity. The outlines and surfaces of the bones as a whole are 
uneven and irregularly tiiberculated from antecedent periostitis, 
while the articular margins and surfaces are similarly altered from 
previous disease involving the elbow joints. 

^ Both uln» are very slender (atrophied or under-developed)/ 
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HEREDITARY OR CONGENITAL SYPHILIS 


DESCRIPTION OF PLATE LXXXI I— Congenital syphilis. 

Fig. 1. This photoeraph. represents the hoy and his mother whose cases are recorded on page 491. The ® tongue could not 
be fully protruded ; it is wrinkled and atrophied; its tip is turned to the left side. A round, tertiary, syp ii i ic u cer is presen 
on the left forearm of the mother. 

Fig. 2. This Sgure, which is copied from Eicord, shows the body and limbs of an infant covered with a syphilitic eruption at 
the time of birth. 

Fig. 3. This drawing represents the case of congenital syphilis which is figured in Plate LXXXI. 

Fig. 4. Syphilitic teeth. — (After J onathan Hutchinson.) 

Fig. 5. This photograph represents a typical case of congenital syphilis. The patient, a man aged^ 27, was seen at the 
Edinburgh Eoyal Infirmary on November lOtb, 1886. He was suffering from scabies. He stated that his gcueial lioalhi was 
perfectly good, but his eyesight was very defective ; both cornem were opaque from former keratitis. The nose w\as markedly 
depressed at the bridge. The single central incisor which was present in the upper jaw w as typically mibsiiaped. T he forehead 
was broad and the frontal eminences piominent. Several linear cicatrices were present at the angles of the mouth, llie low^er lip 
was cracked and ulcerated in the centre. 

The patient could give no account of his health during infancy and childhood ; but he stated that his nose became misshaped 
either soon after birth or during early childhood. At the age of 11, he suffered from an affection of the eyes (syphilitic keiatitis) 
and was almost blind for two years. After this his sight improved. The left cornea had cleaied considerably , the right was still 
very opaque. 

The patient had one sister younger than himself; she died wdien three years of age; he does not know the cause of death. 
He does not know whether his mother had any miscarriages. He has six lialf-brotiiers and sisteis, all of wdiom are strong and 
healthy. His father married a second time, a few years after the death of his mother. His fatliei died, he sajs, at the age of 49 
from blood-poisoning, and his mother at the age of 30 from inflammation of the bowels. 

Fig. 6. The patient whose legs are represented in this figure was a gill aged lo. She was seen at the Edinbuigli Royal 
Infirmary in September, 1890. She was suffeiing fioin periostitis of both tibim and amyloid disease of the luei, spleen and 
intestines. 

No definite history could he obtained of the state of the patient's health during infancy, bub she stated that her voice had 
always been hoarse. 

When five yeais old, slie began to suffer fiom pain in the knees and swelling of both knees (syphilitic synovitis) Two jears 
later, the elbow joints swelled and became painful. For the past five years, the legs have been affected Loth tilure aie inaijvedly 
thickened, elongated and curved ; they aie very painful and tender to the touch None of the affected bones have suppuiated 

The physiognomy is not characteiistic of congenital syphilis, though the complexion is eartliy-colouied The teeth are very 
irregular, hut the central incisors in the upper jaw are not notched. The coriiese aie C[uite clear. The liver is gieatly eiilaigetl, 
smooth and hard ; its lower border reaches the umbilicus ; the upper level of the liver dulncss corresponds to tho 4th rib. The 
spleen is also considerably enlarged. For the past three months, the patient has suffered from constant watery diarrhoea. There 
are sometimes as many as ten motions in the course of the twenty-four hours. 

The patient is extremely emaciated. Her height is 4 ft. 5] in,, and her weight 3 st. 

The temperature is subnormal ; the lungs are quite healthy ; theie are no indications of tubercle. 

Under laige doses of iodide of potassium, the periostitic pains were relieved. The patient was then lost sight of. The future 
progress of the case is not known. 


DESCRIPTION OF PLATE LXXXIII.— Congenital syphilis. 


Figs. 1 and 2. These photographs represent the case of congenital syphilis described on page 59. The patient’s facial appear- 
ance is in no way characteristic of congenital syphilis. He was a well-grown, well-developed, healthy-looking lad. The central 
incisors in the upper jaw are normally shaped. A large perforation is present in the soft palate. 

Fig» 3. This^ photograph represents the sister of the patient represented in fig. 1. Her facial appearance is characteristic of 
congenital syphilis. The nose is sunken ; the forehead broad ; the cornem were opaque ; the central incisors in the upper jaw 
typically syphilitic; the patient was very deaf; she suffered from epilepsy and dementia. 

Figs. 4 and 5. These figures represent a typical case of congenital syphilis with extensive disease of the palate. 

The patient, a hoy aged 15, was seen at the Edinburgh Royal Infirmary on 1st February, 1889, He complained of difficulty 
in swallowing and sore throat. His throat had troubled him for several years. The uvula had been ulcerated away. The soft 
palate was adherent to the posterior wall of the pharynx. ^ A narrow slit-like opening passed from the cavity of the mouth to the 
pharynx, The mucous membrane of the pharynx was thickened, in places ulcerated and covered with fungating gi*anulations. 
The tonsils seemed to have disappeared. 

The nose was sunken. There were scars at the angles of the mouth. The central incisors in the upper jaw were not mis- 
shaped. The cornem were clear. Under the lobe of the left ear and on each side of the neck there were raised keloid patches 
which represented the cicatrices of former ulcerations. 

Fig, 6. This photograph represents a typical case of congenital syphilis in which extensive ulceration of the neck, face and ear 
had occurred, A long tag of skin remains attached to the ear. 

The patient, aged 21, was seen at the Edinburgh Koyal Infirmary on 14th June, 1889, He was short and stunted in size. 
His nose was sunken. The soft palate was ulcerated and destroyed. There was a depression in the frontal bone. The lateral 
incisors in the upper Jaw were yery markedly peg-shaped ; the single incisor which was present was narrow and SCTew-driver 
shaped but not notched. The cornese were clear. The patient w^s very delicate as an infant and had been delicate all Ms life. 



PROGRESSIVE MUSCULAR ATROPHY 


SY2f0j:fYMs. — Wasting palsy; Poliomyelitis anterioe chronica; The aran-duchenne type of pro- 
gressive MHSCULAR ATROPHY ; AND ThE SPINAL OR MYELOPATHIC FORM OF PROGRESSIVE MUSCULAR 
ATROPHY, 


T he patient represented in Plate LXXXIV. was under my 
observation for several years. The case is a typical 
example of the spinal or myelopathic form of progressive mus- 
cular atrophy. The essential features of that disease are: — (1) 
gradual and progressive muscular atrophy ; (2) loss of muscular 
power, which roughly speaking is proportionate to, and which 
is developed contemporaneously with the atrophy ; and (3) the 
absence of sensory disturbances and of any affection of the 
bladder or rectum. In the great majority of cases, the atrophy 
commences in the small muscles of the hand and subsequently 
extends to other muscles. The atrophy is attended with the 
presence of fibrillary tremors and, at a certain stage of its 
development, by the imperfectly developed form of the reaction 
of degeneration. The disease is essentially chronic. It usually 
commences during the middle period of adult life and is much 
more common in men than in women. Before describing its 
clinical features in detail, it may be well to consider its patho- 
logical anatomy and etiology. 

Pathological Anatomy. — The essential pathological sub- 
stratum of the ordinary form of progressive muscular atrophy 
is a slow and gradual destruction of the multipolar nerve cells 
in the anterior horn of the spinal cord. In some cases, the 
lesion is limited to the region of the anterior horn, at least so 
far as the clinical symptoms enable us to judge. It is for this 
reason that the disease is included under the system lesions 
or diseases of the spinal cord. In other cases, in which the 
symptoms are characteristic of progressive muscular atrophy, 
the crossed pyramidal tracts (sometimes also the direct 
pyramidal tracts), are also implicated. The indications of 
this sclerosis are not always very apparent during life; but 
it is said that in many of the cases in which there are no 
symptoms indicative of a lesion of the crossed pyramidal tracts 
during life, the pyramidal tracts are distinctly sclerosed after 
death. Indeed some authorities suppose that the sclerosis 
of the crossed pyramidal tracts is not merely an associated 
lesion or complication, but that it is an essential and constant 
feature of the disease. The question is stiU svh Jmlice, but 
cases are undoubtedly met with in which there is absolutely 
no sclerosis in the crossed pyramidal tracts after death. 

If then we look at the matter from the standpoint of the 
clinician, it must, I think, be admitted, firstly, that in some 
eases of progressive muscular atrophy there is no definite 
clinical evidence (in the form of spastic symptoms and ex- 
aggeration of the deep reflexes either in the upper or lower 
extremities) of any sclerosis in the crossed pyramidal tracts 
during life; and secondly, that in other cases in which the 
VOL. in, 


characteristic symptoms of progressive muscular atrophy are 
well marked, very definite indications of a lesion in the crossed 
pyramidal tracts (marked exaggeration of the knee-jerks, ankle 
clonus and perhaps rigidity and tension of the muscles either 
in the upper or the lower extremities) are present. 

The illustrious Charcot attached great importance to these 
clinical differences. He applied the term amyotrojehe latercd 
sclerosis to some of the cases of progressive muscular atrophy 
in which there is a well marked lesion of the crossed pyramidal 
tracts. He supposed that in amyotrophic lateral sclerosis the 
lesion commences in the crossed pyramidal tracts and, after a 
time, extends to the anterior horn. According to Charcot, 
the lesion of the anterior horn in amyotrophic lateral sclerosis 
is secondary, or, as he termed it, deuteropathic ■, whereas in 
progre.ssive muscular atrophy, the lesion of the anterior horn 
is primary or protopcdhic. 

But as I have already pointed out, the correctness of this 
view has of late years been called in question. Leyden and 
Gowers believe that there is no real distinction (no absolute 
pathological line of demarcation) between progressive muscular 
atrophy and amyotrophic lateral sclerosis; they are merely 
varieties of the same disease ; the typical forms which seem to 
be distinct run insensibly one into the other and are connected 
by intermediate and less typically differentiated varieties. 

But whether we accept this view or not — and personally I 
do not see my way to accept it— it is, I think, advisable for 
clinical purposes to differentiate the two varieties and to divide 
cases of progressive muscular atrophy into two great groups, 
viz,, (1) Cases in which the lesion in the anterior horn is the 
only or the predominant lesion and the muscular atrophy is 
the only or the predominant symptom ; and (2) Oases in which 
definite clinical indications of a lesion in the crossed pyramidal 
tract (muscular rigidity and tension or marked exaggeration 
of the deep reflexes) are also present. The first group com- 
prises the ordinary (spinal) form of progressive muscular 
atrophy ; the second group the condition which Charcot termed 
amyotrophic lateral sclerosis. 

The character of the lesion.— The points which I wish chiefly 
to emphasise are ; — ^that the spinal form of progressive muscular 
atrophy is essentially due to a slow and gradual destruction 
of the multipolar nerve cells in the anterior cornua of the 
spinal cord ; that in many cases the crossed pyramidal tracts 
are also sclerosed; that in some cases the sclerosis of the 
crossed pyramidal tracts is so marked that the symptoms which 
it produces form a conspicuous feature of the clinical picture. 

The question has been much debated whether the lesion of 
the nerve cells is degenerative or inflammatory in character. 

I 
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In some cases^ sxibacute or chronic inflammatorj changes in 
the grey matter of the anterior horn are undoubtedly present. 
The presence of such inflammatory changes in the anterior 
horn does not necessarily prove that the primary lesion of 
the nerve cells is inflaroinatory ; for inflammatory changes 
are frequently developed in tissues which are degenerated and 
diseased. In the present state of our knowledge it is perhaps 
impossible to pronounce a definite aud dogmatic opinion and to 
say whether the Aran-Duchenne form of progressive muscular 
atrophy is the result^ on the one hand, of a degenerative 
atrophy of the multipolar nerve cells with secondary inflam- 
matory changes in the neuroglia, or, on the other, of a chronic 
parenchymatous inflammation of the anterior horn of grey 
matter, the essential feature of which is a destruction and 
degeneration of the multipolar (motor) nerve cells. 

The mode of extension of the lesion. — In the next place it 
must he noted that the lesion is not diffused all through the 
spinal cord ; it is limited to certain definite regions and 
segments. This is a most important clinical characteristic of the 
spinal (Aian-Duchenne) type of progressive muscular atrophy. 

In the great majority of cases, the lesion commences in the 
lower cervical or first dorsal segments. The nerve cells con- 
nected with the small muscles of one or both hands are usually 
first involved. In this respect, piogressive muscular atrophy 
contiasts remarkably with poliomyelitis anterior acuta. In that 
disease, the lumbar is miicli more frequently affected than the 
cervical enlargement and the paralysis consequently affects the 
muscles of the legs much more frequently than those of the arms. 

In many cases the atropihy commences in the thenar or 
hypothenai muscles of the right hand. The movements of the 
fingers and thumb are more highly specialised than any other 
of the limb movements ; and mechanisms which are veiy 
complicated in structure and highly specialised in function are 
easily deranged. It would appear, too, that degenerative pro- 
cesses are more apt to develop in the neuro-motor mechanisms 
which are complex and highly st)ecialised than in the neuro- 
motor mechanisms which axe simple in structure and more 
automatic in function. 

In exceptional cases the atrophy seems to commence in the 
muscles of the hack or lower extremities. But this mode of 
development perhaps requires further verification. It is only 
of recent years that a definite distinction has been drawn 
between the spinal or myelopathic and the idiopathic or 
myopathic forms of progressive muscular atrophy; and it 
seems certain that in the great majority of cases of the Aran- 
Duchenne type;, the small muscles of the hand are first 
affected, I shall return to this point in connection with 
the clinical history. 

In the great majority of cases, the lesion at its commence- 
ment seems chiefly to involve the nerve cells in one, usually 
the right, anterior horn ; consequently the atrophy is, at its 
commencement, usually more marked, or only marked in the 
small muscles of one, usually the right, hand. 

In the course of a short time, the lesion extends to other half 
segment or segments. 

It usually (next) involves the nerve cells in the opposite 
half of the segment which was first affected, i.e. when the small 
muscles of one (say the right) hand are first involved, the small 
muscles of the opposite (the left) hand are next affected. But 
this is not always the case. In some cases, other half segments 
on the same side of the cord (cervical region) are next affected ; 
in other words, in some cases the small m^^soles of one (say the 


right) hand are first involved, and the muscles of the forearm 
or deltoid on the same (the right) side — not the muscles of the 
opposite (the left) hand, as is usually the case aie next 
implicated. 

The next point in the pathology which should be noted is 
that all of the nerve cells in the particular half of the segment 
which is first affected are not simultaneously involved. The 
lesion picks out, as it were, some nerve cells, and after slowly 
and gradually destroying them, passes on to, picks out and 
destroys other nerve cells. The destructive process is slow. 
The individual nerve cells which are fiist affected are slowly 
destroyed. Months, it may be years, elapse before all the 
nerve cells in the area of the cord which is first involved are 
all destroyed ; in fact, the destruction is rarely, if ever, com- 
plete ; some of the nerve cells almost always remain. 

The results of this slow and gradual destruction is the 
production of muscular weakness, atiophy, and ultimately of 
paralysis of the muscles connected with the affected segments 
of the cord. The weakness and muscular atrophy are, it will 
be observed, slowly and gradually developed. In this respect 
progressive muscular atrophy contrasts remarkably with polio- 
myelitis anterior acuta. In that disease the paralysis is 
rapidly developed, the maximum extent of the paralysis is at 
once produced, and, in the great majority of cases, some of the 
initial paralysis disappears after the acute inflammatory changes 
have subsided. It is the exact reverse m piogiessive muscular 
atrophy. In that disease, the lesion commences in a very 
insidious manner, slowly and gradually destroys a few nerve 
cells, produces little or no obvious deiangement at fil’st, but 
gradually extends and finally involves almost all of the nerve 
cells in the affected segment, and it may be ultimately produces 
complete atiophy and loss of power. 

Further, in poliomyelitis anterior acuta the lumbar is more 
frequently affected than the cervical enlargement ; whereas in 
progressive muscular atrophy the cervical enlargement is almost 
invariably affected, and the lumbar enlargement usually escapes. 
Again, poliomyelitis anterior acuta is essentially a disease of 
the child, whereas progressive muscular atrophy is essentially 
a disease of the adult. A further point of distinction is this, 
that in poliomyelitis anterior acuta the lesion remains limited 
to the segments of the spinal cord which were first attacked; 
but in progressive muscular atrophy the lesion tends to spread 
to other segments until it may ultimately involve almost every 
segment in the cervical enlargement. Indeed, it not unfre- 
qnently happens that the dorsal and sometimes the lumbar 
segments are ultimately invaded ; in many cases the multipolar 
(motor) nerve cells in the medulla oblongata are finally im- 
plicated. 

From these statements it will be seen that the two diseases 
present a remarkable contrast in respect to the pathological 
character of the lesion and the clinical features and course# 

Naked-eye appearances of the spinal cord. — On examining 
the cord from a case of progressive muscular atrophy, the most 
obvious alteration is the gray and wasted condition of the 
anterior nerve roots. In one typical case in which I obtained 
a post mortem a iew years ago, the contrast between the atro- 
phied anterior and the normal posterior nerve roots was most 
striking, not only in the cervical, but in lumbar region of the 
cord. In that case the lower extremities were markedly 
affected* Transverse sections of the cauda equina, after 
hardening, showed this contrast in a very remarkable way* 
With the exception of the grey and ataopHed condition of 

I 
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the anterior nerve roots there is little or nothing to be seen 
with the naked eye. In some cases the grey matter of the 
anterior horn is said to be softer than normal. 

Microscopical appearances of the spinal cord.— On examining 
properly hardened sections the essential change is seen to be 
an atrophy, and in the advanced stages of the disease it may 
be the disappearance, of almost all of the multipolar nerve cells 
in the anterior horn of the segment or segments of the cord which 
are chiefly implicated (see Plate LXXXY., figs. 1 and 2). The 
atrophy seems in some cases to be a simple atrophy ; the nerve 
cells are shrivelled, smaller and less XDiump than normal ; they 
stain badly ; their processes are fewer in number than normal, 
and in the advanced stages of the disease the processes have 
entirely disappeared. In some cases, it is said that the nuclei 
still remain in the centre of the atrophied cells. In many cases 
an excess of pigment is deposited in the shrivelled cells. In 
short, the essential change in the nerve cells is atrophy, pig- 
mentation, and degeneration. 

The minute nerve fibres and the axis-cylinder processes of 
course share in this degeneration. 

The connective tissue (neuroglia) in which the nerve cells 
are embedded is usually increased in amount (sclerosed), and 
the connective tissue cells (the Deitexs’ cells) enlarged. The 
blood vessels in the affected area are often dilated, their walls 
thickened, and their hyaline sheaths larger and more capacious 
than normal. 

In cases which run an unusually rapid course, fatty granules 
muy be present in the nerve cells or in the spaces which 
were formerly occupied by nerve cells. But it is doubtful 
if this fatty change occurs in the ordinary typical (chronic) 
cases. 

In those parts of the cord in which the lesion is less 
advanced, many healthy nerve cells may still be seen. 

The anterior nerve roots connected with the less severely 
affected parts of the cord do not present the extreme grey 
atrophy which the nerve roots connected with the lower part 
of the cervical enlargements usually exhibit. 

The degeneration extends through the neive roots and 
peripheral motor nerves down to the muscles. 

As I have already stated, the crossed pyiamidal tracts (and, 
I may add, the anterior pyramidal tracts), are in many cases 
sclerosed. Indeed, there may he some increase of the connec- 
tive tissue through the whole transverse thickness of the cord. 
Nevertheless, the posterior horn of grey matter, the posterior 
roots and posterior columns are, practically speaking, always 
healthy. 

In many cases the sclerosis of the crossed pyramidal tracts 
is only slight ; in some cases it is entirely absent, 

In cases of amyotrophic lateral sclerosis, the sclerosis of the 
pyramidal tracts extends throughout the whole length of the 
cord, and, indeed, higher up, into the medulla, pons Varolii 
and it may be even through the crus cerebri and internal 
capsule to the cortex itself. 

In those cases in which there is a lesion both in the anterior 
cornua and the crossed pyramidal tracts the sclerotic lesion in 
the crossed pyramidal tracts is clearly not the cause of the 
lesion in the anterior horn ; for, as I have already pointed out, 
cases are frequently met with in which, so far as the clinical 
evidence shows, the lesion seems to be entirely limited to the 
anterior horn and in which there are no symptoms indicative 
of a lesion in the lateral columns. Further, we know that in 
primary spastic paraplegia and in cases in which the crossed 


pyramidal tracts are affected with secondary descending de- 
generation, the lesion in the crossed pyramidal tracts is not, 
unless in quite exceptional instances, attended with any 
degeneration of the multipolar nerve cells in the anterior 
horn of grey matter. 

According to another view the lesion in the crossed pyra- 
midal tract is secondary to the lesion inr the anterior horn. 
The fact that in poliomyelitis anterior acuta, acute destruction 
of the nerve cells of the anterior horn and acute inflammation 
of the anterior horn is not followed by sclerosis in the crossed 
pyramidal tracts, seems strongly opposed to this theory. 

A third view supposes that the two lesions are not directly 
related as cause and effect, but that they are simultaneously 
developed, and are probably due to a common cause acting 
upon the whole motor tract. If this is so, we would not expect 
to find any direct relationship, as regards severity, beUveen the 
muscular atrophy (the clinical manifestation of the lesion in 
the anterior horn) and the rigidity and tension (the clinical 
manifestations of the lesion in the pyramidal tracts) ; and such 
is the case. 

I have already stated that in some cases of progressive mus- 
cular atrophy, the lesion extends to, and involves, the motor 
nerve cells of the medulla oblongata, and it may be of the pons 
Yarolii. This is one of the most important points connected 
with the morbid anatomy and the clinical history of the 
disease ; for involvement of the cardiac and respiratory centres 
in the medulla oblongata is a frequent cause of death. In 
some cases in which progressive muscular atrophy in the limbs 
and trunk and bulbar symptoms are combined, the spinal 
nuclei are first involved ; in others, the bulbar nuclei are first 
affected ; while in a third group of cases the spinal and bulbar 
nuclei are simultaneously affected. I repeat, that so far as we 
know, the lesion in the medulla oblongata, which is the patho- 
logical substratum of glosso-labio-laryngeal paralysis is identical 
witli the lesion in the cord which is the pathological substratum 
of progressive muscular atrophy. In both cases the lesion is a 
degeneration of the motor (multipolar) nerve cells. In both 
affections the pyramidal tracts aie frequently involved. 

It was at one time supposed that progressive muscular 
atrophy -was due to a lesion of the sympathetic ; but we now 
know that this view was a mistaken one. 

Further, the theory which was strenuously supported by 
Friedreich, viz., that the primary cause of the disease is situ- 
ated in the muscles, has been proved to be erroneous. As I 
have already sufficiently pointed out, pathological investigation 
has conclusively proved that the Aran-Duchenne type of pro- 
gressive muscular atrophy is due to a lesion of the multipolar 
nerve cells of the anterior cornua of the spinal cord. 

The naked-eye and microscopical appearance of the muscles. — 
In advanced cases the muscles are pale and fawn-coloured; 
they may look as if they were almost entirely composed of fat. 
The muscular wasting seems to be essentially a simple atrophy. 
So far as is known, enlargement of the muscular fibres which 
is such a conspicuous and characteristic feature of many cases 
of the myopathic (idiopathic) forms of muscular atrophy does 
not occur. 

In advanced stages of the disease, microscopical examination 
shows that the muscular fibres have almost entirely dis- 
appeared. In the earlier stages, some of the muscular fibres 
are found to be healthy ; others present various stages of 
atrophy. The essential change seems to be a simple atrophy 
muscular fibres which are markedly atrophied and narrowed 
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may still retain their transverse striation. In the advanced 
stages, the transverse striation may completely disappear, and 
the muscular fibres may be infiltrated with granular and fatty 
globules. The muscle nuclei may be increased in number. 
Some authorities state that some of the muscular fibres are 
sometimes affected with a colloid or hyaline degeneration. 
The spaces betwe<»n the individual muscular fibres may be 
occupied by an excess of connective tissue, dilated blood 
vessels and a few fat cells ; but the increase of the connective 
tissue is not, as a rule, so marked as it is in many cases of 
poliomyelitis anterior acuta, and is always far less apparent 
than in pseudo-hypertrophic paralysis. 

Etiology. — Progressive muscular atrophy usually com- 
mences between the ages of thirty and fifty. The disease is 
very rare before the age of twenty-five, and exceedingly rare 
in childhood. I refer to the typical spinal (Aran-Duchenne) 
form of the disease. The idiopathic (myopathic) forms of 
muscular atrophy which in the great majority of instances 
commence in childhood or youth, must, as 1 have already 
pointed out, be carefully distinguished from the common 
spinal form of progressive muscular atrophy which we are 
now considering. 

Progressive muscular atrophy comparatively seldom com- 
mences after the age of fifty. In this respect it presents a 
remarkable difference from glosso-labio-laryngeal paralysis, for 
that disease rarely develojDs before the age of fifty. 

Progressive muscular atrophy is much more common in men 
than in women. It seems to attack the lower orders of society 
more frequently than the upper. At one time it was supposed 
that the disease is often directly inherited, but we now know 
that this view is a mistaken one. The Aran-Diichenne type of 
progressive muscular atrophy is very rarely, some authorities 
say never, directly inherited. In this respect the spinal or 
myelopathic form of progiessive muscular atrophy differs very 
markedly from the idiopathic or myopathic forms of muscular 
atrophy (pseudo-hypertrophic paralysis, the juvenile form of 
Erb and the allied facio-humeral type of Landou^y and 
Dejerine) in all of which, and in the peroneal type of pro- 
gressive muscular atrophy which is probably neuropathic or 
myelopathic, the disease can often be traced through several 
succeeding generations, 

We know little as to the exact cause of the degenerative or 
inflammatory lesion which is the pathological substratum of 
the ordinary (spinal) form of progressive muscular atrophy. 
Many conditions have been blamed in individual cases, but 
great caution is necessary in drawing conclusions on this point. 
The onset is so insidious that in many cases the disease has 
already been in existence for some time before the muscular 
atrophy is noticed, and before the conditions which are blamed 
as the cause come into effect. 

There seems good reason to suppose that excessive muscular 
effort is sometimes the cause, or at least an exciting cause, of 
the disease. It is easy to understand that if the nerve cells 
have a tendency to degenerate, prolonged and excessive muscu- 
lar effbrt, which throws a strain upon them, will be likely to 
excite or hasten the development of the degeneration. I have 
seen several oases which seemed to support this view. In one 
case, for example, the patient, a great pianist, was in the habit 
of playing the piano many hours each day. In another c^se, 
the patient was a blacksmith ; in his case the over-use of the 
muscles of the hand and forearm which the effort of constantly 


grasping and raising a heavy hammer necessitated, was perhaps 
the exciting cause of the disease. 

Traumatic injury to the back is sometimes blamed, and it is 
impossible to deny that concussion of the spinal cord and 
resulting injury to the delicate grey matter of the anterior 
horn (punctiform ecchymoses) may perhaps in some cases be 
the cause of the disease. But the cases in which progressive 
muscular atrophy can, with any degree of probability, be attri- 
buted to concussion of the cord or direct injury to the back are, 
so far as my information enables me to judge, exceedingly rare. 
Eurther, injury to a limb is occasionally followed by jiiogres- 
sive muscular atrophy, and it has been supposed that in such 
cases the cord lesion is the result of an irritation, or perhaps an 
inflammation, which extends up the nerves from the seat of the 
injury to the spinal cord. 

I need not say that the disease is often said to be the result 
of exposure to cold ; possibly in some cases this cause is really 
effective. The disease sometimes develops (but this is, com- 
paratively speaking, very rare) after syphilis. A well marked 
case of this kind came under my notice quite recently ; but I 
doubt whether the syphilitic factor was more than a mere 
coincidence. It is possible that in many of the cases in which 
progressive muscular atrophy was thought to be the direct 
result of syphilis, the lesion which produced the muscular 
atrophy was situated in the peripheral nerves and not in the 
spinal cord. The Aran-Duchenne form of progressive musculai 
atrophy seems to be very rarely developed after an attack of 
one of the specific fevers. In this respect it contrasts remark- 
ably with the peroneal type of muscular atiophy, which, as I 
shall afterwards point out, seems to be more closely related to 
this, the spinal, form of progressive muscular atrophy than to 
the idiopathic (myopathic) forms of muscular atrophy with 
which it is usually classified. Lead impregnation sometimes 
causes a diffuse muscular wasting which is readily mistaken 
for progressive muscular atrophy ; possibly in rare cases lead 
poisoning is an actual cause of the disease. 

In many cases, the conditions to which I have just referred 
as supposed causes are probably mere incidental factors, or at 
most exciting causes or aggravating conditions. In the present 
position of onr knowledge, it is perhaps impossible to make 
a more precise statement respecting the etiology than this, viz., 
that the lesion seems to be a degeneration or chronic inflamma- 
tion of the motor nerve cells of the spinal cord, and that any- 
thing which irritates, exhausts, or throws a strain on the nerve 
cells (which are predisposed to degenerate or which are already 
in a commencing state of degeneration) may probably act as an 
exciting cause of the degeneration, or hasten its progress once 
it is developed. 

In connection with the etiology of the disease, I must not 
omit to mention the interesting fact that Eoger (quoted by 
Grasset and Rauzier^), by injecting old cultures of the strepto- 
coccus of erysipelas into rabbits, produced a localised>yelitis, 
the essential pathological feature of which was degeneration of 
the multipolar nerve cells of the anterior cornua of the spinal 
cord. This experimental lesion was attended with clinical 
symptoms identical with those of progressive muscular atrophy. 

Olinioal History. — In typical cases, progressiye mus- 
cular atrophy is a very chronic disease. The onset is usually 
insidious and is unattended with fever or constitutional dis- 
turbance. In many cases, the atrophy has already made 
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considerable advance before the patient becomes aware of its 
presence. This statement, of course, applies to non-professional 
persons, and especially to unobservant people in the lower 
ranks of society. Skilled observers (medical men) will be 
likely to detect the disease in its early stages ; indeed medical 
men and medical students not unfreq[uently imagine that they 
are affected with progressive muscular atrophy. I shall return 
to this point when I come to speak of the diagnosis. 

We have seen that according to some authorities the ordinary 
(spinal) form of progressive muscular atrophy and amyotrophic 
lateral sclerosis are mere varieties of the same disease. Bearing 
this opinion (with which I cannot as yet see my way to agree) 
in view, and admitting that in some cases of progressive 
muscular atrophy the crossed pyramidal tracts are sclerosed, 
let us consider the ordinary typical form of the disease, in 
which the lesion is, for clinical and practical purposes, confined 
to the anterior cornua of the spinal cord. 

Muscular weakness in the hand (for the intrinsic muscles 
of the hand are in most cases first affected) is usually the first 
symptom which attracts attention. 

In some (but they probably constitute a small proportion of 
the whole), the development of the disease is attended with 
myalgic or muscular pains. These myalgic ]pains may occur 
at any stage of the disease ; they are more frequent in those 
cases which run an exceptionally rapid course. A more 
common symptom is a feeling of fatigue after exertion. True 
myalgic pains are much less common in progressive muscular 
atrophy than in some other affections, such as peripheral 
neuritis, in which muscular wasting is a prominent symptom. 

In consequence of the muscular weakness, the patient finds 
a difficulty in performing certain movements. Thus, as Eoberts 
graphically puts it : — ' The tailor discovers that he cannot hold 
his needle , the shoemaker wonders he cannot thrust his awl ; 
the mason finds his hammer, formerly a plaything in his hand, 
now too heavy for his utmost strength ; the gentleman feels an 
awkwardness in handling his pen, in pulling out his pocket 
handkerchief, or in putting on his hat. One man discovered his 
ailment in thrusting on a horse's collar ; another, a sportsman, 
in bringing the fowling-piece to his shoulder.’ 

Speaking generally, the loss of muscular power is propor- 
tionate to and coincident with, the amount of atrophy which 
is present. This is a general statement. Of course, the weak- 
ness is not absolutely equal to the atrophy, for before the nerve 
cells are completely destroyed, the functional activity of the 
muscular fibres with which they are connected is necessarily 
enfeebled ; but speaking generally, the amount of atrophy is 
roughly proportionate to the degree of muscular weakness. 

In the great proportion of cases, the muscular weakness and 
atrophy axe first observed in the upper extremity. The muscles 
of the thumb (adductor longus pollicis and opponens pollicis) 
are usually first affected; then the muscles of the hypothenar 
eminence; and the interossei. In some cases, the muscles of 
the forearm, the deltoid, or some of the other muscles of the 
shoulder girdle or upper arm are first attacked ; but this is ex- 
ceptional. It is said that in rare cases the atrophy first 
develops in the muscles of the back or of the lower extremities. 
In many cases, the atrophy is already well advanced when the 
patient consults a doctor. 

After the atrophy has developed to a certain degree on one 
side, it usually affects the corresponding muscles on the opposite 
side. But this is not by any means always the case. In many 
cases, the muscular weakness and atrophy are for a time limited 


to one arm or the muscles which attach the arm to the trunk ; 
a very considerable degree of wasting may be produced in the 
arm which is first affected, before the muscles of the opposite 
limb are involved. In a small proportion of cases, the muscles 
of the lower extremities (the glutei, the muscles of the thigh, 
or the muscles below the knee) are first attacked. In some 
cases, the thoracic or trunk muscles are affected in the early 
stages of the disease ; in rare cases, they are first involved. The 
upper part of the trapezius is very rarely affected, so seldom 
that Duchenne termed it uUimum moHcQis — the last muscle of 
the upper extremities and trunk to be attacked. The atrophy 
very seldom indeed affects the muscles of expression or the 
muscles of the tongue ; but, as I have more than once stated, 
the motor nerve cells in the medulla oblongata are in many 
cases implicated in the later stages of the case, with the pro- 
duction of bulbar symptoms (muscular weakness and atrophy 
of the lips, tongue, pharynx, etc.). 

The muscular weakness and atrophy gradually extend and 
involve other muscles, until finally almost all the muscles of 
the upper extremities and many of the muscles of the trunk 
may be implicated. 

The muscular wasting is the most conspicuous — in fact, in 
many cases the only — alteration which is apparent. In the 
hand, the thenar and hypothenar eminences disappear, and 
depressions, due to the wasting of the interossei, are seen 
on the back of the hand between the metacarpal bones. 

Atrophy of the interossei (the muscles of the forearm being 
unaffected) causes a peculiar alteration in the position of the 
fingers, to which the terms 'clawed hand,’ en 

have been given (see Plate LXXXV., figs. 3 and 4). 

The manner in which this alteration in the position of the 
fingers is produced is as follows : — 

The combined action of the internal and external interossei 
produces (as Duchenne was the first to demonstrate) a move- 
ment of the fingers in which the first phalanx is flexed on the 
metacarpus, and the second and third phalanges are kept ex- 
tended ; in other words, the action of the interossei is to place 
the fingers in the writing position. The direction of the 
tendon of the interossei perfectly explains this contradictoiy 
action upon the phalanges ; in the first part of its course (from 
the metacarpal phalangeal articulation to the upper surface of 
the fust phalanx), the tendon is directed obliquely from above 
downwards and from before backwards {see fig. 4). 



Hgr. 4. — Itiiig jingtr of the right hand^ with its dorsal interomori‘! or 
atldtictor musck, — {After Ditclmmt)- 

(a) Doisal interosseous or adductor muscle ; (?>?>) idialaiigcal tendon of tUe 
dorsal ijitcrosscioits ; {() tendon of the extensor communis ; {d} aponeurotic 
expansion, "s^hich unites the phalangeal tendon of the interosseous with the 
tendon of the extensor. 

There is therefore flexion of the phalanx on its meta- 
carpal bone during contraction of the muscle. The second 
part of the tendon, which is united by syi-apoueurotic ex* 
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pansion to the tendon of the common extensor, is placed on 
the hack of the phalangeal articulations; consequently the 
second and third phalanges are extended on the first phalanx 
during the contraction of the muscle. 

ISTow, when the mterossei are paralysed, the opponent muscles 
have fall play ; the result is extension of the first, and flexion 
of the second and third phalanges ; in short, the hand assumes 
the " l)ird-claw ’ position. 

The main m griffe or ‘ hird-claw ’ hand is not pathognomonic 
of progressive muscular atrophy ; it merely indicates paralysis 
of the interossei, a condition which may, of course, he due to 
a lesion of the ulnar nerve. The appearance of the hand in 
the two cases (progressive muscular atrophy and paralysis due 
to a lesion of the ulnar nerve) is, however, somewhat different, 
a fact to which attention was first directed by Duchenne ; in 
progressive muscular atrophy, all the fingers are equally 
affected ^ in paralysis of the ulnai nerve, the ring and middle 
fingers are more particularly involved. 

The appearance which the forearm presents when its muscles 
are extensively atrophied is well seen in figs. 4 and 5, Plate 
LXXXV. 

When the deltoid is affected, the roundness and plumpness 
of the shoulder disappears aud the head of the humerus and 
bony prominences around the joint project conspicuously. 

When the trunk muscles are affected in a marked degree, 
curvatures of various forms are apt to be produced Pig. 6, 
Plate LXXXV., represents a case in which the lumbar muscles 
were atrophied. In the erect position the back is curved so 
that a line drawn perpendicularly downwards from the 
shoulders falls right behind the sacrum; the pelvis is tilted 
forwards ^ and there is a compensatory backwaid curvature of 
the upper part of the spine, which entiiely disappears when 
the patient assumes the sitting position, the hack is then 
rounded and projects. 

Fig. 7, Plate LXXXV, represents a case in which the 
abdominal muscles were atrophied. The back is bent back- 
wards by the unopposed lumbar muscleS;, which were healthy ; 
the abdomen is prominent, and a line drawn perpendicularly 
downwards from the shoulders falls well inside the sacrum. 

In Plate LXXXIV. a typical case of advanced progressive 
muscular atrophy is represented. The patient was under my 
observation for many years, and was examined post mortem by 
Dr. Alexander Bruce and myself. The small muscles of the 
hand are completely wasted ; and the muscles of the forearms 
and arms have almost entirely disappeared. The only movement 
which the patient could make with his upper limbs was to 
swing them about (in a feeble way) like a flail. The muscles 
of the thorax and back are markedly affected; the muscles of 
the neck are in some degree involved. The muscles of the 
lower extremities have almost entirely escaped. I may say in 
passing that in this very typical case the lesion was confined 
to the region of the anterior horn; there was absolutely no 
sclerosis of the crossed pyramidal tracts. 

It is important to note that the atrophy not only involves 
the muscles, but also seems to affect the subcutaneous and 
fatty tissues; in advanced stages of progressive muscular 
atrophy the bones stand out like the bones of a skeleton ; and 
the skin of the palms presents a wrinkled appearance. 

The temperature of the wasted and atrophied limbs is 
usually considerably below the normal average. 

In the earlier stages, the affected muscles are flaccid, more 

proportion to the degree of atrophy 


which is present. In the advanced stages, the muscular tissue 
may have almost entirely disappeared. Pressure over the 
affected muscles does not cause pain. This is an important 
diagnostic point, for in some forms of peripheral neuritis in 
which muscular wasting is a prominent symptom — notably in 
alcoholic peripheral neuritis— muscular tenderness on pressure 
is a highly characteristic symptom. 

Fibrillary twitchings or tremois, which consist in a momen- 
tary contraction of individual muscular fasciculi, can usually 
be seen in the muscles which are undergoing the atrophic 
process; they are, in fact, more frequent in progressive mus- 
cular atrophy than in any other disease. The skin covering 
the muscular fibre is suddenly raised and stretched^ as if a 
thread were made tense beneath it. The patient may be 
conscious of a momentary quivering sensation in the affected 
part. I shall have more to say about those fibrillary tremors 
when I come to speak of the diagnosis. 

The electrical condition of the affected muscles varies con- 
siderably in different cases. This is apparently due to the 
fact that the rapidity with which the atrophy and the nerve 
degeneration are developed, varies in different cases. In the 
early stages a ^simple diminution’ to both forms of current 
may be the only apparent change ; hut in most cases, when the 
disease is well marked, the anodal closing contiaction is equal 
to, or greater than, the cathodal closing contiaction. There is, 
in shoit, an imperfect form of the reaction of degeneiation. 
In progressive muscular atrophy some of the motor nerves and 
motor nerve endings are degenerated and destroyed, while 
some are healthy. Hence, when either the inteirupted or the 
continuous current is applied to the partly atrophied and 
degenerated muscles and nerves, contractions aie produced ; 
for the healthy or comparatively healthy fibres which persist 
are capable of contracting to either form of current ; but the 
contractions are less powerful, less forcible, than in health, for 
many of the muscular fibies are atrophied. But further, the 
constant current when applied directly to the atrophying 
muscles, stimulates not only the healthy motor nerve-endings, 
but the muscular (sarcous) substance of the muscular fibres 
which are partly, hut not as yet completely, destroyed. The 
result is that the anodal closing contraction is as readily, 
or even more readily, produced than the cathodal closing 
contraction. It must, however, be stated that in some well 
marked cases of the disease, the order of the polar reactions 
is quite normal. In the more advanced stages of the disease, 
when the muscular fibres are entirely destroyed, it may be 
impossible to elicit muscular contractions with either form 
of current; but this is rarely the case, for some muscular 
fibres usually remain even in those muscles which appear to 
be completely wasted, to the naked eye. As a rule, the faradic 
irritability disappears before the galvanic irritability ; and the 
electrical excitability of the nerves is, it is said, in some cases 
retained longer than the electrical excitability of the muscles. 

The presence of fibrillary twitchings and of this imperfect 
form of the reaction of degeneration are most important 
features from a diagnostic point of view. Fibrillary twitchings 
and the reaction of degeneration are vary rarely indeed observed 
in the myopathic forms of muscular atrophy. 

In some cases of progressive muscular atrophy the mechanical 
and electrical excitability of some of the affected (atrophying) 
muscular fibres seems to be for a time increased. There seems, 
in short, to be a condition of irritable weakness. The affected 
muscles are more easily excited but at the same time more 
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easily fatigued and exhausted, both by voluntary and electrical 
stimuli, than in health. 

The condition of the reflexes is also variable. When all the 
nerve cells in any segment are destroyed, the reflexes passing 
through the segment v^ill of course be completely abolished. 
But the destruction of the nerve cells is rarely complete and 
in the early stages of the disease many nerve cells still 
remain. Hence, in the early stages of the disease the reflex 
impulses can still he elicited. 

Suppose, for example, that one-third of the nerve cells in 
the affected part of the anterior horn of the spinal cord was 
degenerated, and one-third of the muscular fibres connected 
with the^affected portion of grey matter consequently atrophied. 
In such a case, the reflex impulses would of course be unable 
to pass through the nerve cells which weie degenerated, but 
could still pass through the nerve cells which remained 
healthy (see fig. 5). 



Fig. 5 — Diag^ammaUc 9 epresentatmi of the si/mptoms ivhidi resiilt from slow 
dcbtriiciion of the multipolar nerve cells of the anienor cornu. 

On the left side the disease is in an early stage. One nerve cell {a’) is 
completely destroyed. Its muscular fibre (1') is completely ati opined 
Voluntary motoi and reflex motor impulses are ‘blocked^ at the seat of the 
lesion (a')* One nerve cell (6 ) and its muscular fibre 2' are veiy much 
atrophied, but feeble motor and reflex impulses can still pass through the 
cell to the muscle. Two nerve cells c! ^ are healthy. Their musculai fihies 
are of normal bulk, and can be made to contiact either by voluntary or 
reflex impulses. 

On the right side the disease is much moie advanced The muscular 
area ia three fouiths degenerated There is a total ‘ block ’ at a and a. 
This condition represents a late stage of progressive muscular atrophy. 
The atiophy of the muscular fibres is repiesented as simple. 

But, as a matter of fact, the reflex movements aie in many 
cases more interfered with than this statement would imply. 

Further, it must of course be remembered, that it is only 
the reflexes which pass through the affected segments that are 
interfered with. Since the lesion does not as a rule involve the 
lumbar enlargement, the reflex movements in the lower limbs 
are not interrupted ; in fact, in many cases they are exaggerated, 
for in many cases the crossed pyramidal tracts are sclerosed, 

In typical and uncomplicated cases of progressive muscular 
atrop)hy, the sensory functions axe practically intact. In some 
cases, the patient complains of numbness, deadness, ox pins 
and needles in the affected part; but there is rarely any 
marked and definite anaesthesia, or any distinct impairment 
of the sensibility to heat or cold, or to pain. 

The functions of the bladder and rectum are not interfered 
with. Of course, in the later stages of the disease, if the 
^ patient should become completely crippled and confined to 
bed (and this is the usual result in amyotrophic lateral sclerosis 
but a rare result in the ordinary variety of the disease) the 
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bladder may become paralysed and bed-sores may be developed, 
as in any other advanced cord lesion. 

The general health usually remains good throughout the 
whole course of the disease. As I have already told you, the 
fatty tissues of the body seem to waste and disappear, and the 
patients are usually thin and more or less emaciated The 
affected limbs are usually colder than normal. Sugar is 
occasionally present in the iirme; this is, however, quite 
exceptional; the presence of glycosuria is suggestive of a 
lesion in the medulla oblongata; in cases of progressive 
muscular atrophy the presence of sugar in the urine is 
consequently a very unfavourable symptom. 

Course. — The course of progressive muscular atrophy is 
usually very chronic ; the disease generally lasts for years ; but 
this IS not invariable. Cases which run a subacute course are 
occasionally met with ; cases have been recorded in which the 
total duration of the disease seems to have been less than 
eighteen months , but such cases are exceedingly rare. 

Although the usual course of the disease is to advance and 
progress, the lesion not unfrequently seems to become arrested, 
more paiticularly after it has advanced up to a ceitain point. 
In some cases, death is the result of the extension of the lesion 
to the medulla oblongata and involvement of the caidiac and 
respiratory centres. In many cases the immediate cause of 
death is an attack of bronchitis. A trivial cold or slight 
bronchitis, which in an oidinary individual would cause little 
or no inconvenience, may easily prove fatal in those cases of 
progressive muscular auophy in which the intercostal muscles 
or the diaphragm are paialysed and atrophied. In some cases, 
complications on the part of the bladder arise in the later 
periods, but this is not common. Death is sometimes due to 
the development of some interciirrent disease or complication, 
which does not directly depend upon the cord lesion. 

Diagnosis — In typical and well developed cases, the diagnosis 
is easy. The recognition of progressive muscular atiophy must 
be based, paitly upon the presence of certain (the positive) 
symptoms, viz., slowly developing muscular weakness and 
atrophy, the muscular weakness being in most cases directly 
proportionate to the muscular wasting ; and partly upon the 
absence of othei (the negative) symptoms, viz., the absence of 
well marked sensory disturbances and of any affection of the 
bladder or rectum. 

The positive and negative symptoms and the very slow and 
gradual manner in which the disease is developed clearly show 
that there is a chronic lesion in the lower segment of the neuro- 
motor nerve apparatus or in the muscles themselves. 

All acute lesions in this part of the neuro-motor apparatus 
(such, for example, as polomyelitis anterior acuta and the more 
typical and rapidly developed forms of peripheral neuritis) can 
be at once excluded. 

The differential diagnosis of progressive muscular atrophy and of 
peripheral neuritis, — But in some cases of peripheral neuritis the 
onset is subacute, and in rare cases of progressive muscular 
atrophy the disease is developed more rapidly than is usually 
the case. In such cases, the diagnosis may be attended with 
more difficulty. 

Inflammation of the peripheral nerves has, during the past 
few years, assumed a very important place in clinical medicine. 
We now know that peripheral neuritis is a common condition, 
and that it may be due to quite a number of different causes. 
How, paralysis and muscular atrophy are conspicuous results 
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of peripheral nearitis, and in some cases, as for instance in 
alcoholic peripheral nenxitis, the atrophy is widely distributed 
and may involve the small muscles of the hand which are so 
constantly affected in progressive muscular atrophy. 

But notwithstanding these points of resemblance, the two 
conditions are readily distinguished. The mode of development 
and distribution of the paralysis and atrophy are essentially 
different in the two cases. 

In most cases of peripheral neuritis, the onset is more 
rapid than in progressive muscular atrophy ; the paralysis is 
the first event, and the muscular atrophy is secondary to it ; 
the paralysis is more widely spread and (in the alcoholic form, 
and this is the most common variety and the one which is 
most likely to he mistaken for progressive muscular atrophy) 
the muscles of the leg and foot are more markedly affected 
than, or at least as much affected as, those of the forearm 
and hand. Further, in peripheral neuritis sensory symptoms 
(anaesthesia and hypersesthesia) as usually prominent features 
in the clinical picture. A history of a definite cause can usually 
he elicited. The inflamed nerve trunks are tender on pressure, 
and in the alcoholic form — and this is a very characteristic 
symptom — ^muscular tenderness on pressure is usually well 
marked. Lastly, the paralysis and atrophy which results from 
peripheral neuritis tend to get well, and are in many cases com- 
pletely recovered from, though recovery may be slow (several 
months, a year or even longer) ; while in progressive muscular 
atrophy the muscular weakness and atrophy tend to increase 
and extend. 

The differential diagnosis of the spinal (Aran-Buchenne) type and 
of the idiopathic (myopathic) forms of progressive muscular atrophy 
will be better understood after I have described pseudo-hyper- 
trophic paralysis and the allied forms of idiopathic muscular 
atrophy. 

The differential diagnosis of the typical spinal (Aran-Buchenne) 
type of progressive muscular atrophy and of the peroneal type of 
progressive muscular atrophy (which is probably myelopathic 
rather than myopathic in nature) will also be subsequently 
considered. 

The chief difldculty in diagnosis occurs in the earlier stages 
when the muscular wasting is localised and limited to the small 
muscles of the hand and thumb. But even in these cases 
a careful observer is usually able to come to a correct conclusion 
as to the nature of the case. 

In cases of ulnar nerve paralysis, leprosy, amyotrophic lateral 
sclerosis, pachymeningitis cervicalis hypertrophica, tumours 
pressing upon the spinal cord and anterior nerve roots at the 
lower end of the cervical enlargement, and syringomyelia, the 
small muscles of the fingers and thumb may become atrophied, 
and a condition of the hand, which more or less closely resembles 
that characteristic of progressive muscular atrophy may he 
produced. But in each and every one of these diseases there 
are associated symptoms which unmistakeably show that 
the muscular wasting is not due to progressive muscular 
atrophy. 

The differential diagnosis of progressive muscular atrophy in an 
early stage and paralysis due to a lesion of the ulnar nerve. — In 
progressive muscular atrophy, all the fingers are equally affected ; 
but in ulnar nerve paralysis, the little and ring fingers are much 
more bent than the middle and forefinger, for the first and second 
interossei muscles, which are supplied by the median nerve, 
escape. In progressive muscular atrophy, sensation is not 
affected ; but in tdnar nerve paralysis, there is anaesthesia on 


both sides of the little and on the ulnar side of the ring finger. 
In progressive muscular atrophy, there are no trophic altera- 
tions in the skin and nails ; but in ulnar paralysis, trophic 
alterations in the skin and nails of the little finger are often 
present. Progressive muscular atrophy is slowly, while ulnar 
paralysis is usually rapidly developed. In ulnar paralysis, a 
history of injury to the ulnar nerve may he forthcoming, or a 
wound in the course of the nerve may be present. 

In cases of bilateral paralysis of the nlnar nerve, the physician 
is apt to be thrown off his guard and to suppose that the case is 
one of progressive muscular atrophy, for bilateral paralysis of the 
ulnar nerve is very rare. A few years ago a case of this kind 
came under my own observation. Both hands prese^ited the 
bird-claw condition ; at first sight the case looked like one of 
progressive muscular atrophy. But on closer inspection the true 
nature of the case was apparent. The little and ring fingers 
were much more bent than the middle and forefingers ; the 
characteristic anaesthesia was present j and on inquiry a history 
of injury was forthcoming. The patient had slipped and fallen 
on both elbows ; a bilateral injury to the ulnar nerves had 
resulted. An interesting point in the case was the fact that the 
patient was the subject of urticaria scripta. I have noticed a 
tendency to inflammations of the peripheral nerves in other 
cases of urticaria scripta. 

Leprosy. — In some other affections, the small muscles of the 
hand may become atrophied and wasted. Leprosy, a disease 
which is rarely seen in this country, is one of them. In anaes- 
thetic leprosy, as in progressive muscular atrophy, the musciirar 
atrophy and weakness are slowly and gradually developed, but 
the diagnosis presents no difficulty. In antestheiic leprosy, the 
ulnar and other neives in the forearm or upper arm are enlarged , 
in many cases, they can be felt as hard rigid cords, and they can 
in some cases be seen standing out in the forearm. Other 
symptoms and signs of anesthetic leprosy (such as anesthesia in 
patches, skin eruption, glandular enlargement in the groin, etc.) 
will probably be present. Further, the history (the locality in 
which the patient has lived and contracted the disease) affords 
corroborative evidence of the true nature of the case. 

Amyotrophic lateral sclerosis. — This condition, which is now 
thought by some authorities to be merely a variety of progressive 
muscular atrophy, is easily distinguished from the ordinary form 
of progressive muscular atrophy. I will presently refer to its 
characteristic features in detail. The spastic condition in the 
lower extremities and the increase of the deep reflexes both in 
the lower and upper limbs clearly show that the pyramidal tracts 
are involved in a marked degree, and differentiate the condition 
from the ordinary form of progressive muscular atrophy. 

Pachymeningitis cervicalis hypertrophica, and tumours which 

press upon the spinal cord in the lower cervical region These 

conditions are more likely to be confounded with amyotrophic 
lateral sclerosis than with the ordinary (uncomplicated) form 
of progressive muscular atrophy, from which they are readily dis- 
tinguished. The chief points of distinction are, that in both affec- 
tions (pachymeningitis cervicalis hypertrophica and tumours 
pressing upon the cervical region of the cord) symptoms indi- 
cative of implication of the posterior roots (pain and anaesthesia 
in the upper extremities) are usually prominent ; and symptoms 
due to pressure upon the cord itself (weakness, paralysis, rigidity, 
spasm, exaggeration of the deep reflexes in the lower extremities) 
are often present, The wasting of the small muscles of the hand 
and the main en griff q (which may be present and which may sug- 
gest progressive muscular atrophy) are not the only symptoms^ — 
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unless indeed the anterior nerve roots in the lower cervical 
region are alone pressed upon and involved ; but snch limita- 
tion is very rare if it ever occurs. 

Syringomyelia. — In this condition, in which cavities are 
developed in the centre of the cord, localised muscular atrophy 
is of frequent occurrence, for the region of the anterior horn is 
often invaded by the lesion, When the anterior cornu in the 
cervical region is implicated, the muscular wasting may closely 
simulate that due to progressive muscular atrophy. But in 
syringomyelia, other characteristic symptoms, notably loss of the 
temperature sensibility, and trophic lesions in the skin, nails 
or bones, are almost always present. Further, the distribution 
of the nmscular wasting and the order of its development and 
spread are usually different from that which is present in 
progressive muscular atrophy. 

Lead Poisoning. — In this condition, the cause of the muscu- 
lar atrophy is usually clear enough. A distinct history of 
exposure to lead is usually forthcoming, and other symptoms 
characteristic of lead impregnation (blue line on the gums, 
colic, anaemia, etc.) are almost always present. Further, the 
muscular atrophy is usually different in the two cases ; and in 
doubtful cases the practitioner can always fall back upon the 
therapeutic test — the effect of treatment. I have, however, 
seen at least one case of undoubted progressive muscular 
atrophy in which the patient had suffered from lead poisoning, 
and in which the plumbism was perhaps a cause (or possibly 
the chief cause) of the disease. 

Localised lesions of the anterior horn of grey matter are 
occasionally developed in the course of locomotor ataxia, 
primary spastic paraplegia, and other chronic diseases of 
the spinal cord. But there is no difficulty in distinguishing 
the localised muscular atrophy which is produced in this way 
from that which is due to piogressive muscular atrophy. In 
the great majority of cases, the muscular wasting is localised 
and limited to the lower extremities ; further, it shows little or 
no tendency to progress and involve other muselcs. This is a 
most important diagnostic point, for the, essential feature of 
progressive muscular atrophy is the tendency to extend and 
to involve one muscle after another. 

The diagnostic significance of fibrillary twitchings and 
tremors. — I have already stated that, although fibrillary 
twitchings and tremors are more frequent in progressive 
muscular atrophy than in any other disease, they are in no 
way pathognomonic or distinctive of that condition. In fact, 
quite the contrary. Fibrillary twitchings are by no means 
uncommon in neurasthenia and other functional conditions ; 
they also occur in many organic affections of the spinal cord 
in which a subacute or chronic lesion involving the anterior 
cornual region is attended with muscular weakness, paralysis 
and atrophy — in traumatic myelitis (during the stage of re- 
covery) and arthritic muscular atrophy, for example. 

So far as my observation enables me to judge, fibrillary 
twitchings may result either from a condition of iiTitable 
weakness of the nerve cells — a functional condition — or from 
slow degeneration and destruction of the nerve cells — an 
organic condition. 

Almost every one, I suppose, has experienced fibrillary 
twitchings in the eyelid ; they are common enough, too, in 
other parts of the body. A layman who is affected with these 
fibrillary twitchings, and who knows nothing about progressive 
muscular atrophy, is rather amusedihan otherwise by them; but 
a doctor who observes these twitching in his own person some- 
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times at once jumps to the conclusion that he is going in for 
progressive muscular atrophy. The mental anxiety and depres- 
sion which result from this idea are often very great. As a 
consequence, the general health, which was previously perhaps 
below par, becomes still further deteriorated. This imaginary 
form of progressive muscular atrophy is a doctor's disease. It is 
one of the imaginary diseases with which doctors and medical 
students are apt to be affected. The point which 1 wish to 
emphasise is, that the mere presence of fibrillary twitchings 
is no evidence of progressive muscular atrophy or indeed of 
any other serious disease of the nervous system. In the 
diagnosis of progressive muscular atrophy, and indeed of 
almost every other disease, the whole circumstances and facts 
of the case must be taken into account. Fibrillary twitchings 
fer so are of little or no importance. It is very different if 
the fibrillary twitchings are associated with well marked and 
localised muscular atrophy. 

It is important to remember that fibrillary tremors which 
are in most cases such a conspicuous feature of the Aran- 
Duchenne form of progressive muscular atrophy are very 
rarely indeed met with in the idiopathic (myopathic) forms 
of the disease. What I mean to say is this, that given a case 
of progressive muscular atiophy, the presence of fibrillary 
twitchings is an important diagnostic sign of the myelopathic 
as distinct from the myopathic form of the disease. 

Prognosis. — Progressive muscular atrophy usually runs a 
very chronic course ; but in some rare cases the duration of 
the disease is comparatively short ; cases have been recorded 
in which the disease terminated within eighteen months from, 
its commencement. Such a rapid course is, however, quite 
exceptional. The prognosis as regards duration is conse- 
quently, in most cases, fairly good. 

The prognosis as regards complete recovery is very bad. 
The fact that the lesion is degenemtive in chaiacter shows 
that there is an inherent tendency to decay in the affected 
nerve elements. The degenerative atrophy destroys the nerve 
cells, and so far as we know, nerve cells which have once been 
destroyed are never restored. 

The prognosis as regards arrest is uncertain, and in most 
cases unfavourable. It is perfectly true that the morbid 
process is sometimes arrested; but in the majority of cases, 
the degeneration extends and gradually goes from bad to 
worse. In most cases, although temporary periods of apparent 
arrest may occur, there is no real arrest — simply a period of 
temporary quiescence. In other cases, after the lesion has 
advanced to a certain stage, a true arrest seems to occur. 
In the case which is represented in Plate LXXXIV,, the 
patient lived for several years (the disease being in a static 
or arrested condition) after all the muscles of the upper 
extremities and shoulders and many muscles of the back 
and thorax had been completely destroyed. Arrest in the 
early stages (when, for instance, the atrophy is limited to the 
hand muscles) is in my experience very rare. Gowers thinks 
that arrest is more likely to occur in those cases in which 
the corresponding muscles on oxiposite sides of the body are 
simultaneously or almost simultaneously affected, than in 
those cases in which the atrophy is irregularly developed. 

These are general statements. In trying to form a prognosis 
in any given individual case, the following are the more import- 
ant points which have to be taken into account : — The length 
of tim which the disease has existed; the rapidity with which 
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it appears to be progressing ; the number of muscles whicb are 
affected ; tlie degree of atrophy in the muscles which are 
affected; whether the respiratory muscles are involved or 
not ; the presence or absence of bulbar symptoms ; the age of 
the patient; the circumstances and surroundings of the patient ; 
and the presence or absence of complications (phthisis, kidney 
disease, etc.). 

One would naturally expect that the disease would be less 
amenable to treatment in old than in middle-aged people ; and 
speaking generally this is the case. Degenerative processes 
are more common (and after they have commenced perhaps 
more apt to progress) in old than in young people; but the 
age of the patient is a very uncertain guide, for the mere fact 
that progressive muscular atrophy (a disease which is due to a 
degenerative process) occurs in a comparatively young person, 
shows that the normal vitality, so to speak, which the nerve 
cells ought to possess is not present. 

When arrest does take place, it very often occurs, as I have 
already stated, after a large number of muscles, perhaps all of 
the muscles of both upper extremities, have become atrophied ; 
in other words, after the majority of the motor nerve cells in 
the cervical enlargement of the cord are destroyed. 

In every case of progressive muscular atrophy, symptoms 
indicative of involvement of the nerve nuclei in the medulla 
oblongata should be carefully looked for; bulbar symptoms aie 
always of very grave significance. The presence of sugar in 
the urine, even without any other symptoms indicative of im- 
plication of the medulla oblongata, is unfavourable. In those 
cases in which bulbar symptoms are developed early, the course 
is usually very rapid , fortunately in most cases bulbar symptoms 
are not developed until the terminal stages of the disease. 

When the in tei costal muscles of the diaphragm axe affected, 
even in a slight degree, the prognosis is bad ; for in these cases 
a slight bronchitis may, in consequence of the difficulty in 
getting rid of the secretions which accumulate in the bronchi, 
prove fatal. 

Paralysis of the bladder is another very unfavourable condi- 
tion ; fortunately it is very seldom developed until the terminal 
stages of the disease ; and even then it is rare. 

In estimating the prognosis, the presence or absence of 
associated lesions in other parts of the cord must of course 
be taken into account ; in amyotrophic lateral sclerosis, fox 
example, the prognosis is more unfavourable, both in respect 
to duration and probable arrest, than in the ordinary form of 
the disease in which the anterior cornual region is alone 
involved. 

It is perhaps hardly necessary to say that the financial cir- 
cumstances and surroundings of the patient materially modify 
the prognosis. One essential point in the treatment of the 
disease is to protect the patient from attacks of bronchitis and 
other pulmonary complications such as phthisis. Patients who 
are well off, and who are consequently well fed, well housed, 
well clothed, and well looked after generally, are, other things 
being equal, likely to survive longer than others who are less 
favourably situated in these respects. 

Treatment. — ^Almost all observers are agreed that the treat- 
ment of progressive muscular atrophy is very unsatisfactory ; 
this is only what we would expect considering that the morbid 
process is a degeneration which tends in most cases to progress 
from bad to worse. Gowers seems to differ from this view. In 
the last edition of his work on the spinal cord he makes the 


remarkable statement that ^ in seven almost consecutive cases in 
middle life, the treatment (hypodermic injections of strychnine) 
has been followed by arrest within a month of its commencement, 
and the arrest has been permanent in all cases but one. In 
the senile cases,’ he says, ' the treatment has failed, but in most 
of them the disease was in an advanced stage, and the lumbai 
cord had begun to suffer.’ In some of the cases in which the 
result was prompt and distinct, strychnia given by the mouth 
had failed. He recommends that one injection should be given 
daily, at any convenient place. He gives one-hundredth of a 
grain of the nitrate of strychnia at first, rapidly increased to 
one-fortieth of a grain. It will be very reniaikable if futiiie 
observations confirm these results. 

Arsenic is another remedy which is of undoubted value in 
degenerative nerve processes ; I am satisfied that it is beneficial 
in some cases of progressive muscular atiophy. Nitiate of 
silver is probably also useful. Quinine, too, is perhaps also bene- 
ficial as a general tonic. So far as I know, these are the only 
drug remedies which are likely to have a beneficial influence 
upon the course of the disease ; and so far as my experience 
enables me to judge — and this I fancy is the experience of 
almost every physician — their influence for good is very slight, 
at all events when given by the mouth. In most of the cases 
in which the disease becomes anested, the arrest is probably 
due to a natural process rather than to the influence of drugs. 
It is impossible I think to predict in any individual case 
whether an airest will take place or not. 

In treating cases of piogressive muscular atrophy, it is 
essential to attend to the condition of the general health, and 
to avoid everything which is likely to pioduce depiession or 
to hasten the development of the degenerative process. The 
patient should be well fed, well housed, well clothed and care- 
fully protected from cold and all depressing conditions, such as 
mental or emotional excitement. It is especially important 
to avoid all causes of muscular fatigue. A certain amount of 
muscular exercise is beneficial, for it is important to maintain 
the functional activity and healthy nutritive condition of the 
nerve cells and muscles which are as yet unaffected; but 
exercise which causes fatigue and throws a strain ujpon the 
nerve cells and muscles which are in process of degeneration 
should be avoided, 

Fresh air and sunshine are eminently desirable ; conse- 
quently, patients who are well off should be advised to spend 
the winter and early spring in the sunny South. Egypt, 
Tangiers and Algiers are perhaps the most suitable climates. 

Local electricity and massage are, I think, useful ; but they 
must be carefully and Judiciously employed. Powerful electric 
currents are likely to do harm rather than good, and rough 
massage is injurious. The form of current (whether the faradic 
or galvanic) is not perhaps a matter of much importance. A 
current just sufficiently strong to produce muscular contractions 
is all that is necessary. I usually recommend a weak faradic 
current. I believe that local electricity, gentle massage, and 
muscular exercise, if judiciously and cautiously employed, are 
undoubtedly beneficial in some cases. They help, I think, to 
maintain the nutritive condition of the healthy (unaffected) 
muscular fibres and perhaps prevent the degenerative (atrophic) 
changes advancing as rapidly as they might otherwise do in 
the affected muscular fibres. But further, these means of local 
treatment encourage the patient to hope. He sees, feels, and 
realises that something definite and positive is being done, day 
by day, to arrest the development of the disease. He is 
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thereby enabled to maintain a cheerful and, to some extent at 
least, a hopeful tone of mind ; and this of itself undoubtedly 
excites a beneficial influence upon the progress of the lesion. 
Or rather perhaps I should say that if the patient becomes 
despondent and gives up all hope, the course of the disease is apt 
to be influenced for the worse by the state of mental depression. 
In this, as in many other diseases, mental therapeutics play a 
most important part in the treatment. Speaking generally, a 
cheerful and hopeful condition of mind has a tonic and invigorat- 
ing action upon the nutritive processes of the body ; while a 
despondent and hopeless frame of mind has a most depressing 
and injurious influence upon these nutritive changes, and is 
apt, I think, to favour the development and to accelerate the 
course of many morbid processes. I do not wish to be mis- 
understood on this point. I do not mean to say that one 
should tell a patient who is suffering from progressive muscular 
atrophy that local electricity and massage, or indeed any other 
form of treatment, will cure him. That would be nothing less 
than arrant quackery. But, believing as I do that these 
remedies are in some cases beneficial in preventing the rapid 
development of the disease, I maintain that they should be 
employed, and that the patient should be encouraged to hope 
that in his case they may perhaps be. in some degree at least, 
beneficial. 

The catalytic action of the constant current applied to the 
spine is probably also of some use ; but it is very difficult to 
draw correct conclusions upon this point, and I speak with 
great reserve regarding it. The position which I take up is. 


that a weak constant current applied to the spine cannot 
possibly do any liarm, and that although I am not personally 
convinced that it is actually beneficial, I do not feel justified 
in saying that it never does any good. It is pos,sible I think 
that it may perhaps do good. Hence it is, I think, advisable to 
give the patient the benefit of the doubt. But I repeat that if 
the constant current is applied to the spine, a weak current 
only should he employed. 

Throughout the course of the disease, and especially in those 
cases in which the respiratory muscles are involved, it is of the 
greatest importance to avoid everything which is likely to pro- 
duce bronchial catarrh or any other resphatory complication. 
If the bladder should be affected, great care must be taken to 
prevent the development of septic cystitis. Borbunately in the 
great majority of cases of progressive muscular atrophy the 
risk of bladder and kidney complications is very slight. But 
it is essential to remember that they do sometimes occur. 

During the last stages of the case, when the patient is con- 
fined to bed, care must of course he taken to pievent the 
development of bed-sores. The risk of bed-sores is greater in 
amyotrophic lateral sclerosis than in the ordinary foim of pro- 
gressive muscular atrophy. 

In the later stages of uncomplicated cases of progressive 
muscular atrophy the duration depends in gieat pait upon the 
way in which the patient is looked after and nursed. 

In those cases in which there is a definite history of previous 
syphilis, iodide of potassium and mercury should of couise he 
tried. 


DESORIPTIOJ^ OF PLATE LXXXY. Progressive Muscular Atrophy. 

Fig. 1 Transverse section through the anterior horn of the spinal cord in a case of progressive muscular atrophy. 

The anterior horn of grey matter is shrunken. The nerve cells have almost entirely disappeared; one cell of normal size 
and one or two atrophied cells only remain. The blood vessels are much dilated. Under a high powei the grey matter of the 
anterior horn is found to he sclerosed ; numerous small corpuscles (leucocytes), which are probably indicative of the inflammatory 
character of the lesion, aie scattered through the grey matter and especially around the dilated vessel. The letter a points to 
the only large nerve cells in the section. The letter I points to dilated blood vessels. 

Fig, 2.— Transverse section through the anterior horn of a healthy spinal cord, for compaiison with Fig. 1, (The nerve cells 
in this figure are too large.) 

Figs. 3, 4 and 5.— -Hands in cases of Progressive Muscular Atrophy.— (J/to' Duchmie.) 

Fig. 6. — ^Atrophy of the lumbar muscles in Progressive Muscular Atrophy. — {A/hr DiiJmme.) 

Rg, 7.— Atrophy of the abdominal muscles in Progressive Muscular Atrophy.— (A/fcr Biieheniie.) 

Fig. 8.~-Back view of the case of Progressive Muscular Atrophy represented in Plate LXXXIV 
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I IT this article I propose to direct attention to those forms of 
muscular atrophy which, so far as our present knowledge 
and methods of investigation enable us to judge, are of myo- 
pathic origin, i.e. due to a lesion in the muscles themselves. 

The subject is a difficult and complicated one, for several of 
the forms of myopathic muscular atrophy to which I am about 
to refer have only been recently differentiated, and there is still 
some uncertainty as to their true pathology and as to the 
relationship which they bear to one another. Further, cases of 
myopathic atrophy (the pseudo-hypertrophic type alone ex- 
cepted) aie, in this country at all events, rare, and the oppor- 
tunities of studying them seldom occur. 

The most striking clinical feature of the myopathic forms of 
progressive muscular atrophy, as of the spinal form of pro- 
gressive muscular atrophy, is a slow, gradual and (usually) 
progressive muscular wasting, which is manifested externally 
and perceived by the patient as a gradual and progressive loss 
of motor power. 

Row, muscular atrophy may of course he due to a lesion in 
any part of the lower division of the neuro-motor nerve 
apparatus (anterior horn of the spinal cord, anterior nerve-roots, 
peripheral motor nerves, or motor nerve-endings in the muscles), 
or to a lesion of the muscles themselves ; that is to say, to a 
lesion (1) in the anterior horn of the spinal cord, (2) in the 
nerve tract which passes from the anterior horn to the muscles, 
or (3) in the muscles. 

Acute destruction of the multipolar nerve cells in the anterior 
horn of the spinal cord is, as every one knows, followed by rapid 
and marked muscular atrophy, and acute destruction of a motor 
peripheral nerve produces the same result. 

The slow and gradual destruction of the multipolar nerve 
cells (the trophic centres) in the spinal cord, which is the patho- 
logical substratum of the Aran-Duchenne type of progressive 
muscular atrophy, is attended with a slow and gradual muscular 
atrophy. Slow and gradual destruction of the motor fibres 
of the peripheral nerves will necessarily be followed by the 
same result. But slow and gradual destruction of the motor 
nerve fibres without any corresponding affection of the sensory 
nerve fibres is very rarely met with as a primary condition. 
Destruction and degeneration of the peripheral nerves, the 
result of peripheral neuritis, is common enough; but in the 
great majority of cases, peripheral neuritis runs an acute or 
subacute course; and it is only in quite exceptional cases of 
peripheral neuritis that the motor nerve fibres are alone impli- 
cated. Except in those cases in which degenerative and 
atrophic changes in the nerve fibres are secondary to a slow 
and gradual destruction of the nerve cells in the anterior horn 
of the spinal cord (their trophic centres), slow and gradual 
destruction and degeneration of the motor, apart from the 
sensory, fibres of the peripheral nerves very rarely indeed occurs. 
A slowly developed and progressive muscular atrophy, with- 


out associated sensory symptoms, is consequently very rarely 
the result of a primary lesion of the peripheral nerves, that is 
to say, it is very rarely neuropathic. There is indeed one form 
of progressive muscular atrophy which is supposed by some 
authorities to be due to this cause— I refer to the peroneal type 
of the disease. But whether in that affection the lesion is 
actually situated in the peripheral nerves is, as yet, by no means 
certain. I shall refer to this question in more detail presently. 

From these considerations, it will be obvious that a slowly 
developed progressive mnscular atrophy, which is entirely un- 
associated with sensory symptoms, is in the great majority of 
cases either myelopatic or myopatic, i. e. due to a lesion in the 
spinal cord or the muscles themselves. As a matter of fact, 
most of the forms of progressive muscular atrophy which I 
propose to consider in this article are, so far as our present 
methods of investigation enable us to judge, of myopathic 
origin. This statement is based upon the lesults of histologioal 
examination ; for up to the present time no definite and constant 
lesions have been detected in these cases, either in the .spinal 
cord or in the peripheral nerves. It is true that in individual 
instances such lesions have been desciibed, but in the great 
majority of cases which have been carefully examined by com- 
petent observers, working with modern methods, the spinal cord 
and peripheral nerves have been found to be absolutely healthy. 

But granting this, it is not impossible to conceive — and the 
passage which I will presently quote from Erh gives some 
support to this view — that the nwnsculctT changes, which, so far 
as our present means of examination enable us to judge, con- 
stitute the primary lesion, may he the result of changes in the 
trophic centres for the muscles (multipolar nerve cells of the 
anterior cornua), which are too delicate to he recognised by our 
present methods of investigation. The healthy functional and 
structural condition of the muscular fibres of course depends 
upon (is governed by) the trophic nerve cells. It is not unreason- 
able, I think,- to suppose that an altered condition of these 
trophic centres — a change which is, as we term it, functional 
and unattended with any obvious structural modifications, or 
at all events with any alterations which we can at present 
recognise — may exist as the peculiar mode of function in 
certain individuals (the subjects of myopathic atrophy) and 
may, in them, lead to the altered state of mnscular nutrition 
which is the cause of the atrophy and hypertrophy of the 
muscular fibres and of the increase of the interstitial fibrous 
tissue which seems to he the primary pathological condition. 
The statement of Erh which seems to me to give some support 
to this view is as follows ■ 

‘ On the other hand, the results of the examination of the 
nervous system^ have, up to the present, been almost whoEy 
negative. Leaving out of account Lichtheim’s case and the older 
cases of pseudo-hypertrophy, we have had recently a series of 
exact records from Fr. Schultze, Landouzy, D6jerine, P. Marie, 
Dreschfeld, Westphal, and Singer, and neither in the spinal cord 
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nor in the peripheral nerves have any noticeable changes been 
observed. ^ In accordance with these records, we should be entitled 
to view this dystrophy as a disease limited to the muscle-substance, 
and as a truly primary myopathy, were it not that some facts have 
come out which warn us to exercise great caution in this direction. 
Heubner's case deserves special mention. Though an undoubted 
case of dystrophy, he found there was extensive atrophy of the 
large cells in the anterior horns of grey matter. Frohmaier has a 
similar case with the changes in it less marked. In this new light 
the more trifling alterations observed by Singer and the older 
observations in pseudo-hypertrophic cases of L. Clarke, Gowers, 
Kestevan, Bramwell, and J. Hoss, gain a certain significance. But 
in the meantime we must say this, that in progressive muscular 
dystrophy in its various forms, the nervous system must be con- 
sidered to be, as a rule, and for our present methods o£ investigation, 
normal 

This igi the place in which to say a little about the proper nature, 
pathogenesis, and exact seat of the lesion. It is not necessary to 
prove further that it is neither a simple atrophy of the muscles nor 
an inflammatory afiectiou with its consequences ; there is unques- 
tionably a more complicated disturbance of nutrition, regarding 
the nature of which, for the present, I would rather not express a 
definite opinion. 

Pathological anatomy has led many to consider it simply as a 
local muscular affection, quite independent of the central nervous 
system, a pure myopathy. But a good deal of doubt has been ex- 
pressed (for example, by Knoll) regarding this view, and I myself, 
in my earlier work, brought forward some reasons which prevented 
me from accepting it without more inquiry. A much larger experi- 
ence, a good deal of consideration given to the subject, and most of 
all the results of the previously mentioned autopsies have confirmed 
me in my scruples. 

The considerations which weigh with me are various. The 
muscles depend for their nutrition to a very large extent on 
trophic nerve centres ; the localisation of this atrophy frequently 
follows in a noticeable way the exact course of the nerves in a 
plexus, or the disposition of the centres in the central organ, and 
occasionally we find a case of spinal amyotrophy (Strumpeirs case) 
presenting an almost exactly similar arrangement. Hereditary in- 
fluence is of great importance; mental aberrations are common 
among the patients, and other neuroses frequently occur in their 
families. Further, even in the undoubtedly spinal cases, such as 
acute anterior poliomyelitis, similar morbid changes (hypertrophy, 
proliferation of nuclei, division of the fibres) both in the muscles 
and connective tissue have been pointed out by W. Muller, D^jeririe- 
Huet, Joffroy-Acliard, and Ilitzig. In pseudo-hypertrophic cases, 
malformations and changes of a minor kind in the spinal cord have 
been met with. When I consider these facts, and bear in mind 
further the results of Heubner's and Frohmaier’s observations, I 
cannot avoid the suspicion that after all the affection may be 
dependent on the nervous system. It is tempting to suppose, as 
I formerly expressed it, that we have to do with a kind of 
trophoneurosis, having its origin in the trophic centres of the cord 
— a disturbance of the function of these centres which finds its 
expression in the very complicated muscle changes of the disease. 
While on this supposition there are, as a rule, no coarse nerve 
changes, now and then, and after the aflection has lasted a long 
time or been very intense, such a change does become visible. 

The idea is inevitable that if something like this is the case 
the relations between dystrophy and spinal amyotrophy will turn 
out again in the end to be close and intimate. The latter would 
represent an affection of the trophic centres that from the very 
first is a distinct coarse anatomical lesion taking effect in a de- 
generative atrophy of the muscles with fibrillar twitchings, reaction 
of degeneration, etc. ; the former at the outset would be merely a 
functional disturbance of these centres, conditioned probably by 
different causes, and expressing itself as muscular dystrophy with 
all its characteristic symptoms. At the same time, there would 
remain the possibility that even this merely functional disturbance 
might in the long run become associated with a coarse lesion of the 
centres. Many things about these affections would agree very well 
with such a supposition, among them the occasional occurrence of 
the reaction of degeneration in dystrophic cases and the occasional 
initial localisation of spinal amyotrophy in the shoulder and trunk. 
But I will not spin out this discussion to any greater length; the 
whole question is by no means yet ready for decision, and the 
future alone can lift the veil and reveal the finer processes that as 
yet lie hid from us.’ ^ 

^ Clinical Lmtxires hy German Avtl^horSi TMrd Beries (Sydenham Society’s 
Translation), page 26 X. 


The chief facts in favour of the myopatic origin of the lesion 
are: — (1) The absence of any definite and constant changes in 
the spinal cord or peripheral nerves ; (2) The fact that the 
muscular changes (atrophy and hypertrophy) do not, as a rule, 
seem to correspond in their distribution to the areas of distri- 
bution of the spinal segments, nerve roots or peripheral nerves ; 
and (3) The interesting fact pointed out by Babinsld and 
Ohanoff (quoted by Grasset and Eauzier, page 643) that tlie 
muscular atrophy corresponds in its distribution to the ^ em- 
bryonic aieas ' of the muscles. 

Quite recently Yon Babes has described certain alterations 
in the nerve terminations in the muscles in pseudo-hypertrophic 
paralysis and juvenile muscular atiophy, viz., (1) a defective 
development of the nerve-ending and of the fibre wMcli gives 
rise to it; (2) a degeneration (dissolution) of the already 
formed end-plaie.^ It will be extremely interesting to see 
whether these very suggestive observations are conlirmed by 
independent investigation. 

In some cases of pseudo-hypertrophic paralysis (and perhaps 
in the other varieties of myopathic muscular atrophy) there 
seems to be a tendency to a defect in development of the spinal 
cord. Now, if this is a fact (and I will refer to it more in de- 

^ The following abstract of Yon Babes’ paper was published in the Epitome 
of the Briihh Medical Jouimaly Oct. 6, 1894 : — 

The Neryls m PsLUDo-HypEiaTcuinno PAKAX.Yfc.is 

Von Babes {La Eonmame Mddicale^ August 1894) describes a new appear- 
ance (pathologic<i/l) of the nerve teimmations m this disease. Peiipheial 
nei ve terminations normally end m fiee blunt points or arborisations, ami 
the lecent discovei ICS with the Uolgi method had scryed to emphasise ibis 
distinction, The author, in the course of examination of neivc endings in 
muscle and connective tissue, came acioss appeaiances which seem to difler 
essentially fiom the idea that nerve filaments necessaiily have terminations 
in the stiictest sense. In two cases — one of so called pnmaiy jiuenile 
mu&culai atrophy, and the other of infantile pseudo hypertrophic paialysis 
— the following weie found. One specimen of the pseudo h;y peril ophic 
gastiocnemius with its connective tissue (fascia) was studied with Ranvicr- 
Lo Witt’s gold chloride method, which stains the neuro muscular end plates. 
A lemaikable change was obseived ; the motor fibie going to the luuacle was 
in the fiist place remarkably thinned and attenuated, though preserving its 
my elm sheath, the latter being poor in cells and thcrefoie piesumably not 
undergoing degeneration. Its teimination, whcie it abutted against the 
muscle fibre, was by a small conical enlargement, pale, and either simple or 
giving rise to a few very short and extremely fine filaments, which radiated 
from it star-wise. The terminal plate was thus of small size (atiophied or 
noii-devcloped) and much simidified. [This appearance is indeed like those 
desciibed by Ramon y Cajal in the growing points of the motor fibics of the 
spinal cord of the chick — ‘points d’accroisement ’ — in which case it w^ould 
serve to show that the muscular nerve ending is yet in a very ludimentary 
condition m the disease ] Other specimens show^ed not only the atiophied 
(diminished) condition of the end plate, but the presence of small fusiform 
cells about this region, such as had been shown to be piesent lu the experi- 
mental degeneration (Wallerian) induced in the neive terminations by 
sections of the nerve trunk. This would seem to iudieute that a veritable 
process of degeneration (dissolution) was going on. In two specimens (pre- 
pared by the isolation and teasing method) a single thick inedullated fibre 
(4;i diameter) has been seen to divide, the two branches sweeping round in 
semicircular fashion to leunite into a distinct ring — a condition never ob- 
served before. Erom each segment of this ring or loop a fine medullated 
branch was given off, which, after winding spirally round the parent branch 
for some distanee, left it to end freely ; one of these shortly after ending in 
contact with a muscle fibre, the myelin sheath stopping short just before. 
The other fibre passed into the connective tissue, ending freely in an oval 
termination, within which a fibre formed a knot or swelling, and a number 
of sinuous twists without losing its continuity. This, the author thinks, is 
comparable to sensory termination of the nerves in any ease, it is not 
motor. This double termination of a single medullated fibre, namely, by a 
motor and a sensory ending in the muscular tissue, the author is inclined to 
look upon as possibly normal, and which had before boon overlooked owing 
to the extent and size of the nerve loop which gives rise to it. If confirmed, 
Ms conclusions would seem to show that the pathological conditions under- 
lying the nerve ends in juvenile muscular atrophy and pseudo-hypertrophy 
are of the non-developmental type, that is (1) a defective development of the 
motor ending and of the fibre which gives rise to it, and (2) a degeneration (dis- 
solution) of the already formed end plate, the two appearances being appar- 
ently distinct ; while on the other hand, the subdivision of a single muscular 
nerve into a sensory and a motor filament lands us in a new region of nerve 
function altogether. 
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tail when I come to describe pseudo-hypertrophic paralysis, it 
is of great importance and suggests that the pathology of the 
so-called myopathic forms of progressive muscular atrophy 
should, as Erh has suggested, be founded on a much broader 
and more extensive basis than the purely myopathic origin of 
the disease would suppose. 

^he chief points of pathological and clinical difference between 
the myelopathic anrf the myopathic forms of progressive muscular 
atrophy. 

Fathological differences. The essential pathological point of 
difference or distinction between the myelopathic form of pro- 
gressive muscular atrophy (represented by the Aran-Duchenne 
type of the disease) and the myopathic forms (such as pseudo- 
hypertrophic paralysis, the juvenile form of progressive muscular 
atiophy of Erb, the facio-scapiilo-humeral type of Landouzy and 
D^jerine) is that, in the former, the muscular atrophy is due to 
a lesion of nerve cells in the anterior horn of the spinal cord ; 
whereas, in the latter, there is no discoverable lesion, either in the 
spinal cord or peripheral nerves. In the present state of our 
knowledge, then, the myopathic atrophy seems to depend upon a 
lesion which has its starting point in the muscles themselves. 

Another point of pathological difference between the two 
forms seem to be this, that in the myelopathic form the 
affected muscles and muscular fibres simply waste , but in the 
myopathic forms the affected muscles almost invariably (pro- 
bably always as a matter of fact at some period or other of 
their course) contain enlarged or hypertrophied muscular 
fibies. Whether this distinction is absolute 01 not is perhaps 
as yet uncertain ; probably it is not absolute, but so far as our 
present knowledge enables us to judge, it is a point of great 
importance. And here I may say that if hypertrophied 
muscular fibres are occasionally met with in cases in which 
the nerve cells in the anterior horn of the spinal cord are 
undoubtedly affected, it lends some support to the view that 
the myopathic muscular atrophies are in leality myelopathic 
(see below). This does not of course necessarily follow. It is 
possible that in some of these cases the lesion is a mixed one. 
What I mean to say is this, that in some cases of progressive 
muscular atrophy it is perhaps possible that the myelopathic 
and myopathic forms of atrophy may be combined. Eiirther, 
it has been suggested, though I cannot agree with this supposi- 
tion, that the changes in the nerve cells are the result of the 
changes in the muscle, in other words, that the myopathic 
atrophy is the first event, and the atrophy and degeneration in 
the nerve cells of the anterior cornua a secondary lesult of that 
atrophy. There are, in short, various ways of looking at the 
facts. In the present state of our knowledge the question 
must, I think, be left an open one. 

According to the Erb, the histological changes in the 
muscles which are characteristic of the myopathic forms of 
progressive muscular atrophy are as follows : — 

First of all there is very considerahle hypertrophy of the fibres, 
to as much as three or four times the normal.^ Then there are ail 
possible degrees of atrophy ; rounding of the fibres till they are 

1 < I IsEow very "well that, according to the observations of Auerbach and 
of Oppenheim and Siemerling, the existence of this hypertrophy intm viicm, 
at least in the fragments of muscle excised from the living subject, has 
been called in question. But as it is present in exactly the same way in 
muscles taken from the dead body, and as we can decidedly infer from the 
marked proliferation of nuclei and division of the fibies that there is some 
process of overgrowth going on in the muscle, I should like in the meantime 
to hold by the real existence of this hypertrophy, though its exact degree 
may possibly be modified and conditioned by the method of preparation. 
Knoff s work has thrown some direct light on this point, and leads to the 
same conclusion.^ 


circular in form ; increase of the nuclei both at the edge and in the 
interior ; the formation of slits and the division of the fibres into 
two or more finger-like processes ] vacuolation, sometimes onl^. 
here and there, sometimes to a greater extent , faint transverse 
and pronounced longitudinal fibrils. On the other hand, there is 
no fatty or wax-like degeneration of the fibres. ^ 

' The changes in the connective tissue are increase and over- 
growth, slight to begin with, more abundant later on. There are 
firm broad strands lying between the muscle-fibres, with abundant 
nuclei and thickened multinucleated vessel-walls. Besides these 
changes there is sooner or later more or less of a deposit of fat, 
which may go on to distinct lipomatosis. ^ (See fig. 6.) 



Tig. 6. — T'^ansier^e section of mu^ide m profpciiShte mn^ciijar dyLiophp, 
madehy combining font different i^ections fiom many dijfermi 
cases. -^{Aftei H/h ) 

A Fiom the hypeitrophied deltoid of a typical juvenile case ; showing 
almost eveiywheie veiy much enlaiged fibres with mciease m the nuclei, 
slitting (a), and \ acuolation ( 2 ;); slight mciease in connective tissue with 
abundant nuclei 

B From the atiophied biceps of an intermediate case (juvenile ? pseudo- 
hypex trophic’) showmg muscle fibres of very different sizes, with gieat pro- 
lifeiation of the nuclei, abundant slitting (s), and here and theie vacuolation 
(?;), connective tissue very much overgiown and with numeious nuclei; no 
fat deposit, 

0 From the enlarged serratus magnua of a pseudo hyperbiophic case (our 
third case) Muscle fibres mostly atrophied, here and there enlarged and 
slit (s) ; abundant firm connective tissue ; large deposits of fat cells. 

D. From the very atrophied biceps of a juvenile case, showing little else 
than adipose tissue lying among stout bands of connective tissue, the 
vessels of the latter very much thickened {g) ; small insulated patches 
of muscle-fibre in some places still very much enlarged [h) with numerous 
nuclei. 

Clinical differences. The chief points of clinical difference 
and distinction between the myelopathic and myopathic 
atrophies are not perhaps c[nite so sharply and accurately defined 
as these pathological observations would seem to show; for 
according to some observers fibrillary twitchings and the re- 
action of degeneration, which Erb emphatically maintains are 
conclusive of the myelopathic form, are occasionally, though 
quite exceptionally, also present in the myopathic form. If 
subsequent observation should show that these statements are 
well founded — and I can speak positively as to the presence of 
fibriUary tremors, for in two cases of myopathic atrophy which 
have come under my observation the fibrillary tremors were 
extremely well marked — the fact may perhaps be explained, 
by supposing, either that (in these exceptional cases) there is a 
disordered or diseased condition of the nerve cells of the spinal 
cord, or that the lesion is a mixed one. 

Speaking generally, the points of clinical distinction between 

' Clinical Ledwes iy Cermem Authors, Third Series (Sydenham Society’s 
Translation), page 268. 
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the myelopathic and myopathic forms of progressive muscular 
atrophy are as follows : — 

1. Fibrillary twitchings, which are such a characteristic and 
conspicuous feature in the great majority of cases of myelo- 
pathic atrophy (the Aran-Duchenne type and amyotrophic 
lateral sclerosis) are very rarely observed, in a characteristic 
and conspicuous form, in the myopathic forms. 

2. The reaction of degeneration, which in its imperfectly 
developed form is usually a characteristic feature of the 
advanced stages of the Aran-Duchenne type of progressive 
muscular atrophy, is very rarely met with in the myopathic 
forms. 

3. The small muscles of the hand, fingers and thumb, which 
are (? always) atrophied in the Aran-Duchenne type, and which, 
in the great majority of cases, are the muscles which are first 
affected in that, the myelopathic, form of progressive muscular 
atrophy, are rarely affected, until at ail events, the later stages 
of the myopathic forms, though this may undoubtedly occur. It 
must, however, be remembered that in the later stages of the 
myopathic forms of muscular atrophy all the muscles, or practi- 
cally all, may be atrophied. 

4. True or false hypertrophy of the muscles is never met 
with in cases of myelopathic atrophy, hut is very frequently 
developed in the myopathic forms of the disease. In pseudo- 
hypertrophic paralysis, the pseudo-hypertrophy of the muscles 
is one of the most striking clinical characteristics ; indeed, from 
a diagnostic point of view, the pseudo-hypertrophy of the calf 
muscles is the most characteristic feature. In short, in the 
myelopathic (Aran-Duchenne) type of progressive muscular 
atrophy, the distal muscles of the limbs are usually first affected; 
while, in the myopathic forms of the disease, the proximal 
muscles of the limbs are usually first involved. In some cases 
of myopathic muscular atrophy the muscles of the back are 
first or very early involved. The frequency of this mode of 
development in the pseudo-hypertrophic type has I think in all 
probability been under-estimated. 

5. The myelopathic form of progressive muscular atrophy is 
very rarely hereditary ; whereas, the myopathic forms are very 
strongly hereditary. Cases of the Aran-Duchenne type are 
almost always solitary, in other words, two or more cases of this 
disease aie very rarely met with in the same family (brothers and 
sisters), or in the same generation (cousins) ; but it is quite 
common, in fact (so far as our present knowledge enables us to 
judge) the rule for more than one case of myopathic atrophy to 
be found in the same family or in collaterals of the same 
generation. I may, however, take this opportunity of stating 
that solitary cases of the myopathic forms of progressive 
muscular atrophy are probably more common than is usually 
supposed. As Erb has pointed out, the disease must have a 
beginning some time ; and isolated cases are by no means un- 
common, Nevertheless, the hereditary and family tendency is 
a very striking point of difference between the myopathic and 
the myelopathic forms. 

6. The age at which the disease develops in the two cases is 
different. The myelopathic form is essentially a disease of the 
adult and of the degenerative period of life; while the myopathic 
forms are usually developed during childhood, youth and early 
adult life, though in exceptional cases the disease may be 
developed later. 

7. The order of development of the muscular atrophy is 
different in the two cases. In the great majority of cases of 
myelopathic atrophy (the Aran-Duchenne type), the small 


muscles of the hand are first affected ; the disease very rarely 
commences in the lower extremities or in the muscles of the 
back, and tlie facial muscles are seldom if ever involved. 
Wheieas, in the myelopathic forms of atrophy, the small muscles 
of the hand almost always escape until the later stages of 
the disease ; the atrophy often commences in the muscles of 
the lower extremities or sometimes in the muscles of the back 
(in the pseudo-hypertrophic form of the disease these are the 
usual starting points), and occasionally in the muscles of the 
face. 

8 In the myopathic forms of muscular atrophy, the tendon 
reflexes are diminished or abolished, never increased ; whereas 
in the Aran-Duchcmie type of the disease, the knee-jerks are 
often exaggeiated and ankle-clonus is not uiifrequently present 

9. In the Aran-Duchenne type of progressive muscular 
atrophy, ^ bulbar symptoms ^ are sometimes developed, for the 
lesion may extend to the medulla oblongata ; but in the 
myopathic forms of muscular atrophy, bulbar symptoms do not 
occur. 

The characteristic features of the myopathic forms of progressive 
muscular atrophy. — To sum up, the chief characteristics of the 
myopathic form of progressive muscular atrophy are as 
follows 

1. The slow and gradual development of muscular atrophy 
and muscular weakness proportionate to that atrophy, 

2. The progressive character of the muscular atrophy, 

3. The development, though this is not invariable or at all 
events not always observable, of muscular enlargement, which 
in some cases appears to he a true and in other cases a false or 
pseudo-hypertrophy. 

4. The absence of fibrillaiy twitchings. 

5. The absence of the reaction of degeneration. 

6. The strong hereditary tendency which the disease pre- 
sents. 

7. The strong tendency which the disease has to affect several 
members of the same family, 

8. The fact that in the great majoiity of cases the disease 
develops during childhood, youth and early adult life. 

9. The absence of any affection of the sphincters of the 
bladder and rectum. 

10. The fact that if the deep reflexes are altered, they are 
always diminished or abolished, never exaggerated. 

11. The entire absence of sensory symptoms. 

12. The absence of any lesion which can be demonstrated by 
modern methods of investigation in the spinal cold, peripheral 
nerves, or (?) motor nerve- endings. 

13. The presence in the affected muscles of enlarged (hyper- 
trophied) muscular fibres. 

As I have already pointed out, there is considerable differ- 
ence of opinion amongst different observers as to the constancy 
of some of these characteristics. Some authorities, for example, 
state — and with them I agree — that in some exceptional cases of 
myopathic atrophy, fibrillary tremors occur ; others say that the 
reaction of degeneration is sometimes developed in some of the 
affected muscles. Further, it is doubtful whether the presence 
of enlarged (hypertrophied) muscular fibres is absolutely 
pathognomonic. 

The muscular atrophy and muscular enlargement (either 
true or false) which constitute the essential clinical features of 
the various forms of myopathic muscular atrophy, may develop 
in a different order and be distributed in a different manner in 
individual cases of the disease. Several forms or types (based 
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•upon the order in -which the muscular atrophy is developed and 
the manner in which the muscular atrophy and pseudo-hyper- 
trophy are distributed) have been described. Until quite 
recently these different varieties or types were considered to be 
different diseases ; but recent observations seem to show that 
many of them, at all events, are mere modifications or varieties 
of one fundamental K)r primary disease — the myopathic form of 
progressive muscular atrophy or progressive muscular dys- 
trophy, as it has been termed. 

The facts which Eib has advanced in favour of the view that 
the different types of myopathic muscular atrophy are modifica- 
tions of one and the same disease are in my judgment conclusive. 
He says : — 

' They all agree in the slow and insidious development of the 
disease, with very frequently hereditary or family influences at 
work ; in the general wasting of many of the muscles combined 
with increase in the size of others ; very notably in the localisa- 
tion of the affection, in that almost invariably they are exactly 
the same muscles in the different cases that atrophy on the one 
hand, and exactly the same that become hyertrophied on the 
other \ in the way in which this localising takes place in the trunk, 
shoulder girdle, and loins, and in the proximal ends of the limbs, 
the distal ends remaining free for a long time ; and in the peculiar 
changes which are then brought about in tlie form and movements 
of the body, the attitude, and gait. They agree further in the 
condition of the muscles, as ascertained by percussion and palpa- 
tion, in the effects of electrical stimulation, particularly in the 
absence of the reaction of degeneration, in the fact that there are 
no fibrillar twitcliings, and in the gradual disappearance of tendon 
refiexes. Finally, in all of them the various forms of skin sensi- 
bility, the special senses, the muscular sense are absolutely normal, 
the sphincters are unaffected \ the biain and organs of special sense, 
and all the internal organs, are quite normal. 

‘ Thus in all the forms the outline of the features is the same, 
and yet there are certain diffeiences which cannot be overlooked. 
These are as follows : Some of the cases appear to be independent 
of hereditary influences ; sometimes the piocess begins in earliest 
childhood, sometimes in youth or at puberty, sometimes even 
later. In some cases it makes its appearance first in the loins and 
lower extremities ; in others in the shoulders and upper extremities ; 
at times even in the face. The rules of localisation are often set 
aside, the muscles of the forearm and small muscles of the hand 
being sometimes attacked, and muscles which, as a rule, are 
affected, being sometimes exempt. The degree of muscular hyper- 
trophy may vary extremely, at times being quite unnoticeable, or 
limited to a few muscles, at times extended over a wide area, and 
present in a very marked degree. Further, this hypertrophy 
appears in some of the cases to be a true hypertrophy, depending 
on actual increase in volume of the muscle substance, and in others 
to be false, caused by a deposit of fat or lipomatosis. Lastly, the 
rate at which the disease advances, and the way in which, towards 
the close, all the muscles of the body may be affected, are very 
different in the individual cases. 

‘ The longer I have occupied myself with the question, and the 
wider my experience of these forms has grown, the more has the 
conviction forced itself upon me that they all present one and the 
same disease. I am satisfied that, while in subordinate features 
such as the time and rate of development, the initial localisation, 
quantitative differences in the individual symptoms, particularly 
as regards the amount of hypertrophy, they may differ from one 
another, yet in all essential points they thoroughly agree. The 
proof of this clinical unity of those forms must, in the first instance, 
of course, be deduced from clinical material, but, from the number 
of my own cases and from a record on the part of others which has 
gradually grown to be very large, we have no difficulty about that. 

^ First of all we must establish the fact that the separate forms 
agree with one another in the following particulars: — The develop- 
ment and the localisation of both the atrophy and the hypertrophy 
in the muscles • the condition of the latter, as ascertained by in- 
spection and palpation, by their mechanical and by their electrical 
reaction ; and, lastly, the absence of all other symptoms, 

^ But still more convincing evidence is given by the eases, and 
they are not so very rare, which may be looked upon as transi- ^ 
tional varieties between those individual types — ^oases of one form, i 
in which you meet with certain features which you have learned I 
to consider as properly belonging only to amother fom. For ! 


example, there have been lately observed several cases, both of 
the juvenile and of the pseudo-hypertrophic form, in which the 
muscles of the face have become involved (as in the second case 
which I showed you) , or you may see the infantile form, beginning 
with pronounced facial atrophy, developing, as regards the rest of 
the body, at one time the juvenile type, at another time the pseudo- 
hypertrophic type ; or you may observe the lower half of the body 
take on the distinct pseudo-hypertrophic type, while the upper 
half is an example of simple atrophy--the juvenile type; or you 
may have the exact appearances of pseudo-hypertrophic paralysis, 
coming on in adult life, i.e , as a juvenile form. 

‘Further, we not infrequently see the different forms passing 
into one another in the course of their development. A case that 
began as pseudo-hypertrophy takes afterwards the juvenile or in- 
fantile form ; a hereditary case turns into a pseudo-hypertrophic 
or juvenile case, and so on. We frequently come across cases, also, 
which I should like to call indeterminate or, better, indeterminable 
forms, cases in which there may be doubt as to which type they 
belong to. We have seen an example of this in our fourth case, 
and to a certain extent in the two sisters (cases 5 and 6). In a 
case of this kind one man sees one type, another, another ; or 
perhaps the case has been taken for a ceitain type at one time and 
two years later the physician finds himself inclined or obliged to 
call it an example af another. And yet all these cases most cer- 
tainly belong to the same nosological group. 

'Different types occur in the same family, and this fact, it 
appears to me, speaks with great force for the view we are uphold- 
ing. For in that case they occnr in circumstances where there is 
no room for doubt as to the unity of the disease. For example, 
the infantile form may appear among children whose father has 
the juvenile form (observed by Duchenne, Landouzy-Dqjerine, 
Tro&ier-Gruinon and others), or different types may occur in a family 
in which the hereditary form has already gained a footing. These 
are, I think, very convincing proofs. 

‘ I believe that the facts I have laid before you in the present 
state of our knowledge, and disregarding just now the proof fiom 
pathological anatomy, to which I shall leturn later, are sufficient 
to allow you to recognise in all the different types one nosological 
species. It is fitting that we should have for this a shoit distinc- 
tive name, and I jiroposed as such Dyshopliia musculaus pi 0(p essiva, 
I still think that it is the best, and that it involves fewer assump- 
tions than any of those that have been proposed by others.^ ^ 

Classification and Varieties.— Before describing the special 
features of these different varieties or types in more detail, it 
may be well to say a word or two with regard to classification. 

The more important types or varieties of myopathic atrophy 
which have been described are as follows : — 

1. Pseudo-liypertropTiic paralysis. In this form, the muscular 
weakness and atrophy commence in the muscles of the legs or 
back, and the calf muscles are enlarged from pseudo- 
hypertrophy. 

2. The ^ juvenile form* of progressive musmlar atrophy of Erh. 
In this form, the atrophy usually commences in the muscles of 
the shoulder girdle and upper arm, and the deltoids (amongst 
other muscles) are enlarged. 

From the following passage it would appear that Erh in- 
tended to include under the term ‘ the juvenile form of progres- 
sive muscular atrophy’ all cases of progressive muscular at- 
rophy of myopathic origin. He says : — 

^ At that time (1883), grounding on numerous cases of my own 
I made an attempt to show that this apparent unity contained at 
least two clinically and prohahly anatomically different forms of 
disease, and that these were clearly distinguishable throughout in 
®y^P^oms, development, localisation, and actual condition of the 
tissues. ^ By the side of the well-defined spinal form, which depends 
on a lesion of the anterior horns of grey matter, I placed another, 
which I called ‘juvenile’ muscular atrophy, and I sought then to 

^ ^ ‘ The name chosen by Fr. Sehnltze, “ Progressive mnsoular wasting asso- 
ciated with hypertrophy,” is too cxtnxbrons, and scarcely suitable for others 
than Germans. The “ Myopathie atrophique progressive of Landouzy and 
B^jemie takes no account of the hypertrophy that is generally present. 
Charcot's “ Myopathie progressive primitive ” would suit best of all if it were 
only certain that the myopathy is primary.* 

® Glinical Lectures fferman Authors (Sydenliam Society’s Olanslattoii). 
page 247. 
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show in detail that the pseudo-hypertrophic paralysis and the 
hereditary form of Leyden both belong to the latter type.’ ^ 

3. The ^ facio-sca^ulo-hmrheral ty^e^ of jyrogress%m musmlar 
atrojpky of Landou^y and Dejerine, which had been previously 
described by Buchenne as the infantile form of muscular 
atrojphy. In this form, the atrophy commences in the muscles 
of the face and may subsequently involve the muscles of the 
shoulder girdle, upper arm, back, eta 

4. The hereditary form of progressive muscular atrophy of 
Leyden. In this form the muscular weakness and atrophy 
commence in the muscles of the back or lower extremities ; the 
calf muscles are often enlarged. 

5. TJu {jyurely) atrophic form of myopathic musc7dar atrophy? 
In this form, the muscular weakness and atrophy commence 
in the back or lower extremities ; the cases only differ from 
Leyden's type in this particular that the calf muscles are not 
enlarged. 

Identity of these different forms . — Almost all authorities are 
now agreed that Erb’s juvenile form and the facio-scapulo- 
humeral type of Landouzy and Ddjerine are mere varieties of 
the same condition. 

The hereditary form of Leyden and the cases which I am in 
the habit of terming the purely atrophic form are undoubtedly 
mere varieties of pseudo-hypertrophic paralysis. 

Further, it seems to me highly probable, as Erb has sug- 
gested, that all of these forms are mere modifications or varieties 
of the same disease. The differences which seem at first sight 
to exist between pseudo-hypertrophic paralysis, on the one 
hand, and the juvenile form of myopathic atrophy and the facio- 

^Ghnical Lectures hy Gtiman Authors, Thud vSeiies (Sydenham Society’s 
Translation), page 235. 

-I lefer to the clinical characters. It is probable that in some of the cases 
in which there is no obvious hypertrophy when the patient comes under the 
notice of the physician, some muscular enlargement had previously been 
present; and that m other cases, there is some i dative enlargement; the 
calves, for example, though not actually enlarged, may he relatively laige in 
compaiison with the thighs or uppei limbs. 


scapiilo-humeral type of Landouzy and Dejerine, on the other, 
are probably not real points of distinction. 

6. The diffused form of progressive oiuiscular atrophy of infancy 
and early childhood . — As I shall afterwards point out, this 
appears to he a distinct clinical type. It is doubtful whether 
it is a myopathic or a myelopathic form. Personally, I am dis- 
posed to agree with the latter view and to think that the cases 
which are usually grouped under this head are probably iden- 
tical with those described by Duchenne under the term para- 
lysic gitUrede spinale anUrieure suhaigue, 

7. The peroneal Ujpe of progressive muscular atrophy.— This 
form is undoubtedly distinct from the others enumerated above. 
Its exact pathology is still undetermined. Some writers have 
supposed that it is a myopathic, others a neuropathic, and 
others again a myelopathic, atrophy. As I shall presently point 
out, in some of its clinical features it seems to bear a close re- 
semblance to the Aran-Duchenne type of progressive muscular 
atrophy— a fact which, so far as I know, was first insisted upon 
by Sachs. 

The classification, then, of the forms of progressive muscular 
atrophy enumerated above which, in the present position of our 
knowledge, seems to me the most satisfactory, is as follows 

1. Myopathic atrophies {Frogressive muscidar dystrophies). 
Varieties : — (r<s) Pseudo-hypertrophic paralysis. 

(6) Juvenile form of progressive muscular atrophy 
of Erb. 

(c) Facio-scapulo-humeral type of Landouzy and 
Dejerine. 

{d) Hereditary form of progressive muscular 
atrophy of Leyden. 

(r) The (puiely) atrophic form of progressive myo- 
pathic atrophy. 

2. The diffuse form of progressive muscular atrophy of inf ancy 
and early childhood. (Piobably myelopathic.) 

3. The peroneal type of pfnognssiDe omiscular atrophy. (Pro- 
bably neuropathic or myelopathic ) 


PSEUDO-HYPERTROPHIC PARALYSIS 


Synomyms. — Atrophia muscidonim lipomatosa, Lipomatous 
myo-atrophy, Fseudodiypertrophy of muscles. 

Pseudo-hypertrophic paralysis is a very interesting and 
somewhat rare disease. 

It is essentially characterised by slowly developing muscular 
weakness and muscular atrophy, and by the enlargement of 
some of the muscles which are undergoing the atrophic process. 
The increased size of the muscles is not a true hypertrophy, 
but is due to the production in the muscles of an excess of 
fat and fibrous tissue. Hence the term pseudo-hypertrophic 
paralysis.^ 

Moarbid Anatomy. — In its slow development, progressive 
course and the marked musculax weakness and muscular 
atrophy by which it is characterised, pseudo-hypertrophic 

^ Becent observations would seem to show that this slatemeut cannot be 
absolutely applied to all cases, Erb, for example, states with regard to one 
of Ms cases ' According to former usage this case also would have been 
termed pseudo Jiypertrophie paralysis without much ado, although as you 
have satisfied yourselves, the muscles that are enlarged and are acting well 
by no means give the impression of pseudo-hypertrophy or lipomatosis.’ 

VOL. IIT. 


paralysis resembles the Aran-Duchenne type of progressive 
muscular atrophy ; and, as I have already remarked, it was at 
one time supposed that, like the spinal form of progressive 
muscular atrophy, the disease was due to a lesion of the anterior 
cornual region of the spinal cord, I need not again discuss this 
question in detail. Suffice it to say that it is now generally 
believed that the muscular wasting is myopathic ; that is to 
say, that it is due to an affection of the muscular tissue itself, 
and that it is not the result of a lesion of the spinal cord or 
peripheral nerves. 

Pseudo-hypertrophic paralysis, though not a very rare, is by 
no means a very common disease; and the opportunities for 
investigating the pathology after death seldom occur. The 
number of cases which have been examined after death is sur- 
prisingly small— out of proportion small to the frequency with 
which the disease occurs. In proof of the statement, that the 
disease is not very rare, I may mention that at the present 
time I have eleven cases under observation — two in Edin- 
burgh and nine in other parts of the country. The paucity of 

h 
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autopsies is no doubt explained by the facts that the patients 
very rarely die in hospital, and that post-mortems involving 
the examination of the spinal cord are seldom made in private 
practice. 

In the great majority of the (undoubted) cases of pseudo- 
hypertrophic paralysis which have been examined after death, 
the spinal cord was^perfectly normal; and in the comparatively 
few cases in which the peripheral nerves seem to have been 
carefully examined, there was no lesion in this part of the 
nervous apparatus.^ 

In the few cases of pseudo-hypertrophic paralysis in which 
pathological changes were present in the spinal cord, the altera- 
tions were probably associated or accidental lesions. 

In one case which I examined some years ago, the grey 
matter was curiously malformed in the cervical region (see 
Plate LXXXVI. fig. 1). 

In another case which has recently proved fatal, the spinal 
cord is also misshaped. (See Plate LXXXVI. figs. 2 and 3.) 
A fissure dips down into the posterior horn of grey matter on 
the left side of the lumbar enlargement. I first became aware 
of the presence of this fissure when I came to cut up the 
partially hardened cord into suitable pieces for microscopic 
examination. Not suspecting any naked eye lesion, I had not 
carefully examined the exterior of the cord in the fresh state. 
The fissure was quite apparent to the naked eye. The inter- 
mediate grey matter is disintegrated and the distribution of the 
nerve cells in the posterior part of the coid (posterior column 
and posterior part of the lateral column) is, so far as my 
experience enables me to judge, peculiar. Two sections of the 
cord which Dr. Muir has kindly prepared for me are repre- 
sented in Plate LXXXVI. figs. 2 and 3. I feel great hesitation 
in expressing a positive opinion as to the significance of the 
changes which are present in these sections. They can only 
be the result either {a) of artificial damage to the cord, say by 
the point of the hone pliers in removing it from the body; (&) 
of congenital malformation ; or (c) of disease. The fissure in 
the cord (whether originally due to artificial damage or to 
disease) may no doubt have been exaggerated and enlarged by 
the process of hardening. 

That some of the changes are artificial I have little doubt, 
but that they are altogether due to this cause is by no means 
clear, I fail to see, for example, how the condition represented 
in fig. 3, Plate LXXXVI,, could be altogether the result of 
artifical damage. Dr. Muir takes a different view. After very 
careful examination, he concludes that there is no structural 
alteration which must necessarily he looked upon as ante 
mortem.^ 

^ On tliis point see page 204. 

® In the report which Dr. Muir has kindly furnished me with, he says ; — 
^ What is the nature of the fissure ? In favour of part at least being natural 
is the regularity of the margins and the condensation, and so much is this the 
case at places that it is difficult to conceive of its being produced by artificial 
means. But, on the other hand, so far as I can find after careful examination 
of the edges, there is no structural alteration which must necessarily be 
looked upon as ante mortem. The surface of the cord also shows signs of 
injury posteriorly, in the stripping of the pia, displacement of the nerve roots, 
etc. My impression at first was that there had probably been an elongated 
area of softening in the posterior cornu which had been artificially extended 
to the surface, but this supposition would not explain the position of the left 
posterior column at the higher level described, %. e. before the fissure reaches 
the surface. At this level the left posterior column is much smaller than the 
right. It must either have been so naturally — ^which is not the case at 
higher and lower levels in the cord— or a portion must have been shaved off 
when the pia was removed. So far as I can see, it is impossible to come to 
an absolute conclusion, but I do not think there is sujBhcient evidence from 
the sections alone to enable one to describe the changes as being undoubtedly 
ante mortem.^ 


ProfBssor Sherringtoii, who has also kindly examined the 
sections, admits the great difficulty there is in foiming an 
opinion as to the significance of the alterations, and states : 

* I do not think the cavity in your preparation explicable as an 
ante-fact.^ 

Further, somewhat similar alterations have been described by 
independent observers. 

In a case reported by Drummond, the grey matter of the an- 
terior horn, at its junction with the posterior cornu and in its 
lateral part {thci sqati^ situation affected in my cases), was softened 
and disintegrated, so that a cavity was formed in the centre 
of the cord ; this cavity, which had no proper cyst wall, was 
of large size in the lumbar enlargement, where it caused the 
cord to bulge out laterally, and extended through the dorsal 
and cervical regions ; ^with a high power, minute disintegration 
could be traced through the lateral grey net-work of both sides, 
the degenerative appearances being most conspicuous around 
the blood-vessel.’ 

In another case (which was examined by Gowers and Lock- 
hart Clarke) ^at the lower dorsal segment, there was an area of 
granular disintegration in the intermediate grey substance on 
each side, in front of the posterior vesicular tract’ (the same 
fortion of the gieij matter which was affected m my two cases and 
and in Drummond's case). ' This part was unduly tianslucent 
for half a centimetre in vertical extent, and in the middle of 
this area the disintegration had produced an actual cavity, 
across which the fibres for the cerebellar tract ran unchanged.’ ^ 

It is possible that the changes in the intermediate grey 
matter which were present in all of these cases were the result 
and not the cause of the disease. But in my fiist case, the 
malformation of the grey matter was clearly congenital I do 
not, of course, suggest that this malformation was the cause of 
the lesions in the muscles ; but I am strongly inclined to think 
that it was not merely accidental. It suggests that in pseudo- 
hypertrophic paralysis there is a widespread tendency to con- 
genital or developmental defects in the neuro-motor apparatus 

^ Professor Sherrington’s full report is as follows — 

‘ The specimen was ceitainly well haidened, an important point m judging 
of the character of the fissure and cavity. I think some of these fissures offer 
the hardest pioblems in morbid histology. 

^The appearance of a condensed edge can be sometimes given and closely 
resemble a sclerosed edge even in a purely artificial cavity. Some years back 
I made a number of artificial cavities in portions of spinal coid purposely by 
bending the pieces of cord at a not very sharp angle and tying them in that 
position and then hardening in Muller’s fluid. The cavities obtained nearly 
always affected the posterior column and always ran into the grey matter 
opening there into a larger space. The sections through such ante-facts do 
not, however, agree m character with the appearance in your specimen. I 
do not think the cavity in your preparation explicable as an ante-fact. 

‘By hardening in bichromate we sacrifice the grey matter — except the 
borders of the coarser ganglion cells in it— for the sake of the white column. 
The spongiosa is shrunken much more than the white matter, as can he seen 
by its sunken level at the ends of a block of cord hardened in Muller. Also 
the connective tissue shrinks (even the tough dura) much more than the 
white matter. If a short length of cord with dura slashed tranversely over 
one half and left without transverse cuts over the other half, be placed in 
bichromate, an hour’s time is enough to curve it strongly over toward the 
side of the unslashed dura. 

‘ Cavities which are ante-facts are, I am convinced from what I saw at that 
time, due to unequal shrinkage of grey matter and connective tissue on the 
one hand and of white matter on the other, resulting in rending and cleavage. 
The cavity in your preparation gives me, on detailed examination, the im- 
pression that it has extended to the surface in the hardening. I am led to 
think there was no fissure which reached the cord in the fresh state, but that 
in the depth of the posterior horn, or posterior part of grey matter further 
forward, there was either an actual cavily or a region of altered, loosened, 
atrophic tissue which, under hardening and dehydration, shrank greatly, 
splitting, as it did so the weakest part of the wall of tissue adjoining. I 
imagine this happened when in the bichromate and before the preparation 
was placed in spirit, because the tissue bounding the cavity and cleft bear 
marks of having been particularly under the action of bichromate.^ 

2 Gowers’ DUeasm of the 8pmd Cord, Second Edition, p. 616. 
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— not merely in the muscles but in the spinal cord and perhaps 
(as Von Babes’ observations to which I have already referred 
would seem to show) in the nerve-terminations in the muscles. 

In my first case, large collections of leucocytes of a rusty 
red colour were scattered here and there through the grey 
matter, more especially in the cervical region ; the nervous 
elements around some of these extravasations seemed to be in 
a condition of inflammatory irritation, some of the axis-cylinder 
processes being hypertrophied 3 the nerve cells were very 
numerous, some of them appeared to be enlarged. These 
changes (exudation of leucocytes, etc.) were probably accidental 
or associated lesions. It is very improbable, I think, that they 
were in any way connected with the changes in the muscles. 
It mustl^e remembered that in the great majority of cases of 
pseudo-hypertrophic paralysis which come under the notice of 
the pathologist, the disease is of long standing; indeed in 
most cases, the patient has, for several years before death, been 
a helpless cripple. Under such circumstances, it is not un- 
reasonable to suppose that pathological alterations, totally 
unconnected with the causation of the disease, may occasion- 
ally be developed in the spinal cord before death. 

Great caution is therefore required in drawing conclusions 
as to the significance of any alterations in the spinal cord 
which happen to be present. 

In my second case (represented in Plate LXXXVI. figs. 3 
and 4) the multipolar nerve cells in the anterior horn were 
numerous and large, many of them were slightly fatty and 
their nuclei somewhat less distinct than normal. 

So far as I know, there are no facts either clinical or patho- 
logical (except Von Babes’ observations) to support the view 
that the morbid process in the muscles has its starting point in 
the peripheral nerves. Von Babes’ observations, if confirmed, 
would seem to show that the end-plates and fine terminations 
of the motor nerves in the muscles axe imperfectly developed 
or degenerated. The facts that in cases of pseudo-hypertrophic 
paralysis the muscular co-ordination is so remarkably perfect 
and that there is very rarely, if ever, any trace of the ' reaction 
of degeneration ’ in the affected muscles are difficult to recon- 
cile with this (Von Babes’) view. 

The very remarkable way in which patients affected with 
pseudo-hypertrophic paralysis can co-ordinate their movements 
and balance themselves in the erect position, even when their 
muscular power is very greatly enfeebled, seems conclusively 
to show that there is no interference with the muscular sense 
and with the ingoing impressions concerned in muscular co- 
ordination, which pass from the muscles to the spinal cord. 
We may confidently, I think, conclude that the sensory nerves 
of the muscles are entirely unaffected. 

Further, as I shall afterwards point out, the sensory 
functions of the skin are absolutely uninterfered with. The 
defect, whatever it may be, is clearly confined to the motor or 
trophic-motor side of the nerve apparatus or to the muscles 
themselves. 

The histological changes in the muscles.— The most striking 
pathological changes in the muscles after death are (1) an 
overgrowth of the fatty and interstitial fibrous tissues, and (2) 
an atrophy of the muscular fibres themselves. In advanced 
cases, the muscular tissue may, on naked eye examination, 
seem to have completely disappeared and the muscles may 
look like masses of fat. 

On microscopic examination, the muscular fibres and 
bundles of muscular fibres axe seen to be separated by large 
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masses of fat cells and an excessive quantity of interstitial 
connective tissue. (See Plate LXXXVI. figs. 4 and 5.) 

In the advanced stages of the disease, many of the muscular 
I fibres are markedly atrophied. The atrophy seems in part to 
be a simple atrophy, in part a degenerative process. Many of 
the most minute (atrophied) fibres still retain their transverse 
striation, while others are degenerated, vacuolated, split up longi- 
tudinally or in process of transformation into fibrous tissue. 

Some of the muscular fibres are enlarged, but this change 
(hypertrophy of the individual muscular fibres) is much less 
conspicuous in pseudo-hypertrophic paralysis than in some of 
the other forms of progressive muscular dystrophy. The con- 
nective tissue and blood vessels between the atrophied fibres 
are usually very rich in nuclei. So far as my observation 
enables me to judge, this change is especially marked in the 
earlier stages of the disease. In the later stages, the interstitial 
tissue between the wasted fibres consists chiefly of fat cells. 

As I have already remarked, some authorities suppose that 
the atrophy of the muscular fibres is secondary to the inter- 
stitial changes ; and, so far as I can judge, this is partly true, 
but I doubt if it expresses the whole truth. The weight of 
clinical and pathological evidence seems to me to be in favour 
of the identity of this (the pseudo-hypertrophic) and the other 
forms of myopathic atrophy ; and it must I think be acknow- 
ledged that in the non-pseudo-hyperfcrophic forms of myopathic 
atrophy the wasting of the muscles is chiefly due to a degen- 
erative process, and is not merely the result of a simple atrophy 
from pressure. 

In connection with this point it must be remembered that 
too much importance should not be attached to the examination 
of the muscles in old-standing cases of pseudo-hypertrophic 
paralysis. In many of the cases which have been examined, 
the disease has been in existence for many years and at the 
time of death the final stage of atrophy has been reached. For 
the purpose of demonstrating the mode of development of the 
musGixlar changes, the condition of the muscles in the early 
stages of the disease is far more important than the condition 
in the last stages of the atrophy. 

In this, as in other forms of myopathic atrophy, the enlarge- 
ment (apparent hypertrophy) of certain muscles (the calf 
muscles and the spinati muscles, for example) is associated 
with atrophy of other muscles. This combination of atrophy 
and apparent or pseudo-hypertrophy is a characteristic of the 
disease. So far as one can judge from the condition of the 
muscles during life, the atrophy in some of the muscles is a 
simple atrophy. In many of the muscles, it is not, so far as 
one can see with the naked eye, preceded by any enlargement. 
But after death, the muscles which have apparently under- 
gone this simple atrophy are in many cases infiltrated with 
fat and similar, so far as their histological characters are 
concerned, to the muscles which were formerly enlarged. 

These pathological changes are not entirely confined to the 
voluntary muscles ; for in one of my cases the muscular tissue 
of the heart was affected. (See Plate LXXXVI. fig. 6.) 

In the advanced stages of old-standing cases (see Plate 
LXXXVIII figs. 1 and 2) the subcutaneous fat may entirely 
disappear just as it does in the advanced stages of progressive 
muscular atrophy. But the development of the bones, in 
length at all events, does not seem to be interfered with. This 
is a point of some interest. 

I Etiology.— Pseudo-hypertrophic paralysis is essentially a 
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disease of childhood, and is much more common in boys than 
in girls. The disease usually commences before the sixth or 
seventh year. In some cases, the symptoms are first noticed 
when the child begins to walk ; in others, the onset does not 
occur till later childhood ; in rare cases, the symptoms are first 
noticed at or about the time of puberty. In the, compara- 
tively spealdng, rare cases in which the disease appears to 
commence after the"' development of the body has been com- 
pleted (at or after the age of 20) it is usually mild in type and 
has in all probability been slowly and insidiously progressing 
for some time before it was sufficiently marked to attract the 
attention of the patient. In girls, the disease is usually de- 
veloped later than in boys ; and in girls, the disease is usually 
less severe than in boys. In fact, speaking generally, we may 
say that the earlier the disease is developed, the more severe is 
its type and the more rapid its progiess; and mce 'versd, the 
later it is developed, the less severe is its type and the less rapid 
its progress. There are, of course, exceptions to all of these 
statements. 

Further, it seems probable that the later the disease is de- 
veloped the more likely it is to assume the form which has 
been described by Erb as the juvenile type of the disease. 

The disease usually begins insidiously, without any apparent 
cause. In rare cases, the onset is preceded, or appears to be 
preceded, by an attack of measles, scailet fever, or some other 
infantile comj)laint ; but in many of the cases in which measles 
or other acute diseases appear to the parents to be the cause, 
the disease was in all probability aheady present and unrecog- 
nised. At the time of birth and during early childhood (i.e. up 
to the onset of the disease), the patients present no peculiarity ; 
they are usually q^uite healthy up to the time at which the 
disease develops ; but in other cases they are longer in walking 
than most healthy children. 

Pseudo-hypeitrophic paralysis is essentially a ‘family dis- 
ease it is c[uite common to find several members of a family, 
usually several brothers, less frequently the sisters as well as 
the brothers, affected. The disease is clearly due to something 
which is born with the individual — to something which is 
handed down from the parent to the children. The disease 
is rarely directly hereditary (i.e. the parents of children who 
manifest the disease are very rarely themselves affected) ; but 
the uncles, aunts, grand-uncles or grand-aunts, and (far more 
frequently) the male cousins may have been affected. In 
several of my own cases, the hereditary tendency could not 
be traced, and in at least three instances one member of a 
family only was affected. It is of course possible, indeed 
probable, that in some of these cases other members may 
ultimately become affected. 

When successive cases occur in different generations, the 
disease is almost always passed on through the female line. 
Exactly the same thing is seen in Friedreich's ataxia. It 
necessarily happens that pseudo-hypertrophic paralysis can 
rarely be directly handed on from parent to child; for the 
males who are affected with the disease are usually helpless 
cripples by the time of puberty, and females who are affected 
are not likely to be chosen in marriage, although in them the 
disease is often only slight when they attain the marriageable 
age. But this statement only affords a partial explanation of 
the fact that the disease is almost exclusively handed down 
through the female line ; for the male children of the healthy 
brothers of pseudo-hypertrophic patients usually escape, while 
the male children of the healthy sisters are often affected* 


It is doubtful whether a neuropathic inheritance has much 
to do with the production of the disease. 

Some writers state that the disease is as common in the 
upper as in the lower ranks of society, but this is not my 
experience ; with very few exceptions my cases have occurred 
in hospital patients. 

Clinical History. — The essential clinical feature of pseudo- 
hypertrophic paralysis is a slowly-developing and gradually- 
increasing muscular weakness, with enlargement of some and 
atrophy of other muscles. 

As I have already pointed out, the disease usually begins in 
childhood, in the great majority of cases before the seventh 
year. In some cases, the muscular defect (weakness) noticed 
from the time that the child begins to walk. The first symptom 
to attract attention is usually clumsiness and insecurity in the 
gait ; the child stumbles or falls without sufficient cause. In 
some cases the parents are astonished that the child is so weak 
on its legs ; for, as they will sometimes tell you with pride, ‘ its 
calves are finely developed.' As the disease progresses, the 
gait becomes waddling in character 

Duchenne divided the disease into three stages : — The first 
characterised by difficulty in standing and walking, and weak- 
ness of the muscles of the lower extremities and of the sacro- 
lumbar region ; the second by muscular hypertrophy ; and the 
third by increasing feebleness of the muscles both of the upper 
and lower extremities. But these stages are only roughly 
speaking and approximately accurate ; for modern observations 
have abundantly shown that at the same time that some of 
the muscles are enlarged (appaiently hypeitiophied) otheis are 
atrophied. It is important to note that many of the muscles 
which are atrophied never present any pievioiis stage of en- 
largement or pseudo-hypertrophy. 

The first symptom is usually weakness in the muscles of the 
back and legs. As the disease progresses and the weakness 
becomes more marked, the back becomes curved, the attitude 
and gait become characteristic, and the child lias difficulty in 
rising from the recumbent to the erect position. 

The attitude. — In well-marked cases (i.e. when the disease is 
typical and fully developed), the patient usually stands with 
his feet wide apart (see Plate LXXXVII. figs. 1 and 2) so as 



Fig. 7, — An advanced stage of psetido-hypertropMc paratysiSf shoiving 
the position of the feet in the erect position of the hody. 

to enlarge his base of support as much as possible ; the heels 
are in many cases drawn up in consequence of retraction of 
the calf muscles (see fig, 7) ; the back is strongly curved in 
the lower dorsal and lumbar regions (lumbar lordosis)^ the 
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shoulders axe drawn far back and the abdomen is prominent ; 
in some cases (as Duchenne has pointed out) a line drawn 
vertically downwards from the middle of the shoulders fails 
behind the sacrum (see fig. 8). In many cases the chest is 
flattened in the antero-posterior direction. 

When the patient stands erect or when he attempts to walk^ 
the arms are usually extended by the sides and used to balance 
the body. The attitude is a very striking one, and it is re- 
markable how, even in the comparatively speaking advanced 
stages of the disease when the muscular debility is extremely 
great, the patient is able to maintain his balance in the upright 
position. As I have already remarked, there is no defect of 
co-ordination ; in fact, the patient's power of balancing the 
body and adjusting his equilibrium under the very unfavour- 
able circumstances in which he is placed in consequence of the 
muscular weakness is a remarkable feature of the disease* But 
although the patient can stand and maintain his equilibrium 
so long as be is undisturbed, he is extremely insecure; the 
slightest push in any direction is sufficient to throw him over ; 
a mere breath of wind is almost sufficient to knock him down ; 
and if his centre of gravity is displaced he falls down with a 
thump — all of a heap as it were. 



Fig. 8. — F'ieuiMiypert-} opMc showing enlmgemeni of the calves 

and huttocls. The had cwihedf ami a hnc d'iawn downwards 
from the scapula falls h&hind the sacinm. — {After Dmhemie.) 

The antero-posterior curvature, which is such a striking 
feature when the patient stands erect, entirely disappears 
when he assumes the sitting position* Duchenne believed 
that this curvature was due to weakness of the spinal muscles ; 
but some authorities think that it is rather the result of weak- 
ness of the extensor muscles of the hip. 

The gait*— In most cases the gait is, even in a comparatively 
early stage of the disease, very characteristic. The body 
oscillates ox sways from side to side ] the gait is waddling in 
character and in some cases high-stepping. There is great 
difficulty in flexing the thigh on the abdomen^ in projecting 
the thigh forwards and in raising the toes from the ground j 
consequently even at a comparatively early stage of the disease 
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(i.e, when the patient can walk on the flat) he is unable to go 
upstaiis. He has to drag himself up by the handrail. In 
many cases even in the early stages of the disease, the patient 
cannot raise himself on his toes and cannot jump. In the great 
majority of cases of pseudo -hypertrophic paralysis it will he 
found on inquiry that the patient has never been able to move 
(run and jump) as freely and actively as a healthy child does. 

In some cases in which the motor defect is more marked, 
although the foot is raised from the ground the patient is un- 
able to advance it ; and instead of progressing forwaids he may 
go slightly backwards at each step, owing to the foot, after 
being raised from the ground, falling back further than it was 
before. Patients affected with pseudo-hypertrophic paialysis 
are usuo lly unable to seat themselves slowly and steadily down 
on a chair ; they go down suddenly, all of a heap. 

The attitude and gait which I have just desciibed may be 
absent or very slightly marked in those cases in which the 
hypertrophy of the calf muscles is absent or slight. I had 
recently under my caie in hospital a very interesting and 
important case of this kind, the details of which aie mentioned 
below (see page 91). 

Peculiar method of rising from the recumbent position ; climb- 
ing up the thighs. — Another remarkable peculiarity which 
results from the muscular weakness is a great difficulty which 
the patient expeiiences in rising from the recumbent and 
sitting postures. Indeed, in advanced cases he may not be 
able to raise himself at all. Even in the earlier stages of 
the disease, he makes use of his arms, catching hold of chairs 
or other pieces of fuinituxe and drawing up his body by the 
aid of the upper extremities 

When he is laid flat on his back on the ground and made to 
rise, without having anything to take hold of, he usually goes 
through a series of movements which are represented in figs 9, 
10, and 11. In many cases, he fiist turns on his face ; he then 
gets with great difficulty on to his hands, the head hanging 
down between the arms. Erom this position, he gradually 
extends himself, first raising one leg and then the other, and 
finally ' climbs up his thighs/ as it has been termed. The hip 
joint IS extended by grasping the tliigh with the hand and the 
body is pushed up, as it were, by the arm. 

In some cases, the feet are placed close together before the 
patient laises himself to the eiect position. In one of my 
cases, after the patient had raised himself on to liis toes and 
fingers, the foot and leg were drawn forward by means of the 
hand (see Plate LXXXIX. figs. 1 and 2). In another, the legs 
were always placed extraordinarily wide apaifc (see fig 11). 
It was a remarkable proof of the patient's co-oidinatmg power 
that he was able to raise himself with a jerk from this into the 
erect position. When this patient came under my notice there 
was little or no muscular enlargement (see Plate LXXXVIII. 
figs. 4 and 5) and the case might easily have been placed 
under the atrophic form; but the calves, which were still 
relatively large, had at a previous stage of the case been very 
much enlarged. 

The peculiar manner in which the patient rises from the 
ground and climbs up his thighs is very characteristic, though 
not pathognomonic. It may occur in any condition in which 
there is great weakness of the extensor muscles of the hip* I 
have seen it in children affected with rickets and in an adult 
woman who suffered from a diseased (malacostial) pelvis. 

Even at an early stage of the disease, the patient experiences 
difficulty in going upstairs* This and the high action gait are 
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contraction, too, which can be produced in them by a powerful 


due to the fact that the muscles which flex the thigh on the 
abdomen are generally affected in an early stage of the case. 

Should the patient come under observation at an early period 
of the disease, the calf muscles will probably be found to be 
large, firm and elastic ; in many cases they feel like hard 




Fig* 0 — Th(. attitudes tohich patients with psendo liyptrirophtc 'umahjsis 
assume in ri'^ing from the recuTtibent to the erect position — {AJtei Gowers . ) 

masses of india-rubber. The enlarged muscles stand out 
piominently, as if they were in a 2 :>erinanent condition of con- 
traction ; but notwithstanding this apparent hypertrophy their 
motoi power is (usually) markedly impaired The amount of 



4 


Figr. 11 •— of rising from the Tecumhent to the erect pomhon in the case of 
psmdo-hypertropUcpmaZym represented in Malse LXKXYIIL jigs, 4 


faradic current is below the normal. 

In some cases, the gluteal muscles or the muscles on the 
front of the thigh are also enlarged. The deltoids and in- 
fraspinati are in many cases markedly enlarged — apparently 



Fig. 10 . — Climbing up the thighs in 2^soudO‘hyppri') ojRitt, p)maly3i'i — 
{After Gowers ) 

hypeitro]Dhied. The enlaigement of the infraspinati was very 
remarkable in the case which is lepresented in Plate 
LXXXVII. figs. 1 and 2. 

In rare cases (see fig. 12), almost all the voluntary muscles 
of the body may become enlarged. This, however, is quite 
exceptional. 

In the great majority of cases, muscular atrophy is a pro- 
minent feature even in the earlier stages of the disease. The 
latissimus dorsi and the lower portion of the pectoralis major 
are almost invariably wasted. As Gowers has pointed out, 
this is a point of great diagnostic importance. 




Hg. 12.-^ A case of pseudolkypertropUc paralydB, in vjJiich almost all the 
nmcks of the body were hypertrophied, --{After DucTmm,) 
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The small muscles of the hand (fingers and thumb) are very 
rarely affected in the early stages of the disease ; but they may 
be atrophied in the terminal stages. The muscles of the face 
and neck are very rarely indeed affected in a marked degree, 
and it is only in exceptional cases that the tongue is involved. 

In the later stages, the hypertrophied muscles become 
atrophied; and in the course of time, provided the patient 
lives long enough, almost all the voluntary muscles of the 
body (the intrinsic muscles of the hand and the muscles of the 
face and neck usually excepted) may appear to have completely 
disappeared. 

The case which is represented in Plate LXXXVIII. figs. 1 
and 2 sfipws the last stage of the disease. The history of the 
case is detailed below. 

In the advanced stages of the disease, the spinal column is 
often markedly curved (see Plate LXXXVIII. figs. 1 and 2), 

When the latissimus dorsi and pectoralis muscles are weak 
and atrophied, the shoulders offer no resistance but are pushed 
up towards the ears when an attempt is made to raise the 
patient into the air, the hands being placed under the arm- 
pits (see Plate LXXXVII. fig. 3). Erb lays stress upon this 
and also upon the fact that if the arm, raised to the horizontal 
level, is brought forcibly down against powerful opposition, 
the scapula is drawn strongly towards the upper arm and 
its angle is moved outerwards, in consequence of defective 
fixation by the trapezius and idiomboids. The inability to 
fix the scapula to the thorax is well seen in Plate LXXXIX. 
fig 3. 

The condition of the muscles. — As I have already stated, 
some of the muscles appear to be hypertrophied, while others 
are atrophied. As the disease advances, the enlarged muscles 
waste. Eibrillary twitchings are very rarely indeed present. 
Erb says very emphatically that fibrillary tremors or twitchings 
are never present. With this opinion I am unalile to agree. 
In the case which is represented in Plate LXXXVII. figs 
3 and 4, fibrillary twitchings weie very conspicuous iu the 
muscles of the back, which were very maikedly atrophied , 
they were also occasionally noticed in some of the muscles of 
the limbs. The case is of gieat inteiest not only because of 
the presence of fibrillary twitchings but because it conclusively 
shows the identity of pseudo-hypertrophic paralysis with the 
atrophic form of progressive muscular atrophy. 

The case is afterwards described in detail. 

In cases of pseudo-hypertrophic paralysis, the wasted 
muscles respond feebly to electric currents (simple diminution), 
but the reaction of degeneration is rarely, if ever, developed. 
The faradic irritability diminishes as the muscular atrophy 
increases ; in the later stages the atrophied muscles may fail 
to respond to either form of current. 

The mechanical irritability is also diminished. 

In the advanced stages of the disease, contractures at the 
ankle, knee and elbow, less frequently at the hip, are often 
produced (see Plate LXXXVIII figs 1 and 2). 

The condition of the reflexes. — In the earlier stages of the 
disease, the reflexes may be unaltered ; but in those cases in 
which the muscles on the front of the thigh are markedly 
affected, the knee-jerks may be absent at a comparatively 
early period of the case. The skin reflexes are usually pre- 
served for a long time. 

The functions of the bladder and rectum are seldom inter- 
fered with, but occasionally a temporary condition of incon- 
tinence occurs in the later stages of the disease. 


Provided that the patient attains the age of puberty, the 
sexual development takes place in the normal manner. In 
some cases it is precocious. 

Vasomotor and trophic alterations. — The nutrition of the 
bones does not seem to be interfered with. The osseous 
development goes on. In the case which is represented in 
Plate LXXXVIII. figs. 1 and 2, the bones seemed to have 
developed, as regards their length at least, quite normally. 

The skin of the legs and thighs often has a mottled appear- 
ance ; this is not constant and is by no means pathognomonic. 
I have noticed exactly the same appearance in several othei 
conditions, notably in the spastic paraplegia of early life. In 
some cases, the feet and hands are blue and cold The surface 
temperature is in some cases subnormal. 

Sensory functions. — The sensory functions of the skin and 
the special senses are always quite normal. 

Mental condition. — The intellectual faculties and cerebral 
functions are, in many cases, absolutely normal Some of the 
patients affected with pseudo-hypertrophic paralysis are intel- 
lectually above the average. The patient represented in Plate 
LXXXVIII, fig 1, was mentally very acute; he employed 
his time in reading all sorts of literature. In other cases, 
the mental faculties are impeifecily developed; occasionally 
the patient is quite idiotic. The patient who is represented 
in Plate LXXXVII. fig. 6, is intellectually very much below 
the average ; his brother, who is also affected, is mentally very 
deficient ; and his sister, who presents none of the features of 
the disease, is deranged and in an asylum 

Course and Duration. — The duration of pseiido-hypei- 
trophic paralysis varies veiy considerably in different cases. 
The disease generally runs a very chronic couise. Cases 
which develop soon after biith seem, as a rule, to progress 
more rapidly than those which are developed about the age 
of puberty. This fact is perhaps due to the circumstance 
that the tendency to the disease is born with the individual, 
and that the stronger the congenital tendency, the earlier is 
the disease likely to manifest itself and the more severe is it 
likely to be. Girls, as I have pieviously remaiked, aie usually 
attacked later than boys ; and in girls the disease is usually 
less severe than in boys. 

When the disease does not develop until the period of 
puberty, the prognosis, as regards duration, is much more 
favourable. 

Death is Uvsually due to the occuiTence of some pulmonary 
Gomxilication (such as bronchitis or pneumonia) or other inter- 
current disease. A comparatively trivial illness may easily 
kill when the patient is reduced to the condition represented 
in Plate LXXXVIII. fig. 1 ; he died from influenza and 
bronchitis. 

Diagnosis. — In typical cases the clinical picture is so 
striking that the diagnosis is self-evident, provided of course 
that the observer lias seen a case of pseudo-hypertrophic 
paralysis before. The attitude and gait, and the x>eculiar way 
in which the patient raises himself from the ground by 
climbing up his thighs (though this is not absolutely pathog- 
nomic) are highly characteristic. The enlargement of the calf 
muscles is, however, the most strildng and important feature 
of this variety of myopathic muscular atrophy from a diagnostic 
point of view, for in some of the other forms the same attitude^ 
gait, and mode of rising from the recumbent position may bo 
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present. The enlargement of the infraspinati muscles is also 
of great diagnostic significance. The absence of fibrillary 
twitchings and the reaction of degeneration are, as I ha^e 
more than once stated, characteristic features of this and the 
other forms of myopathic muscular atrophy. The age and 
sex of the patient are of diagnostic value ; and the fact that 
several members, Ujsually males, in the same family are often 
affected is very significant. Gowers lays much stress upon 
the atrophy of the lower part of the latissimus dorsi and 
pectoralis major muscles. 

It is important to remember that the muscular atrophy is 
in some cases associated with very little or no pseudo-hyper- 
trophy, Unless the observer is well acq^uainted with the 
various forms of myopathic muscular atrophy, the true nature 
of cases of this kind may be easily overlooked, especially if 
the case is isolated, i,e. when no other members of the family 
are affected. 

To sum up, the most important clinical features of pseudo- 
hypertrophic paralysis from a diagnostic point of view are : — 
The slow and gradual onset ; the affection of several members, 
usually boys, in the same family ; the gradual and progressive 
muscular weakness; the enlargement of certain muscles, 
especially the calf muscles, glutei, infraspinati and deltoids ; 
the atrophy of other muscles, especially the lower part of the 
latissimus dorsi and pectoralis major; the absence of fibrillary 
twitchings and of the reaction of degeneration ; the peculiar 
attitude and gait, and the characteristic mode of rising from 
the recumbent to the erect position ; the inability to fix the 
scapulm to the thorax ; the normal, diminished, or abolished 
(never exaggerated) condition of the knee-jerks; the normal 
condition of the bladder and rectal reflexes ; and the entire 
absence of sensory symptoms and of visceral lesions. 

The differential diagnosis of pseudo-hypertrophic paralysis and 
of Friedreich’s ataxia. — These diseases have certain features in 
common. Both are diseases of development (i.e. they very 
rarely commence after the development of the body is com- 
pleted) ; both are ‘ family diseases ’ (i.e. they are apt to affect 
several members of the same family) ; both produce difficulty 
in walking ; in both, there is muscular weakness ; in both, the 
knee-jerks may be abolished (almost always in Friedreich’s 
ataxia, often in pseudo-hypertrophic paralysis); in both, the 
spine becomes curved in the later stages; in both, the feet 
may become distorted (clubbed); and in both, the patient is 
finally reduced to the condition of a helpless cripple. 

But, notwithstanding these points of resemblance, there is no 
difficulty in distinguishing the two conditions in the earlier 
stages of the case. In Friedreich’s ataxia, the difficulty in 
walking is due to inco-ordination rather than to pure muscular 
debility. In pseudo-hypertrophic paralysis, on the other hand, 
the difficulty in walldng is entirely the result of muscular 
weakness, the co-ordinating power being retained in a very 
remarkable way. The attitude and gait are quite different in 
the two diseases. In Friedreich’s ataxia, the hands are affected 
as well as the lower extremities ; speech, too, is often involved ; 
whereas, in pseudo-hypertrophic paralysis, the movements of 
the hands are rarely interfered with even in the later stages, 
and speech is never affected. The enlargement (apparent 
hypertrophy) of the muscles which is so characteristic of 
pseudo-hypertrophic paralysis is never seen in Friedreich’s 
ataxia.. The atrophy of the lower part of the latissimus dorsi 
amd pectoralis major, and it may be of other muscles, is also an 
teportant point of difference* 


The differential diagnosis of pseudo-hypertrophic paralysis and 
the spastic paraplegia of early life presents no difficulty. The 
chief points of distinction are : — 

The. 'mode of onset. Slow and gradual in pseudo-hypertrophic 
paralysis ; often rapid as the result of a distinct cerebral lesion, 
associated with convulsions, or due to an injury received at 
the time of birth (instrumental delivery) in the spastic parap- 
legia of infancy. 

The condition of the de&p reflexes. Normal, diminished or 
abolished in pseudo-hypertrophic paralysis, exaggerated in the 
spastic paraplegia of early life. 

The condition of the ti'p'per extremities. In the former, some 
of the muscles of the shoulder girdle (especially the lower 
part of the pectoralis major and the latissimus dorsi) are 
usually atrophied and others (especially the deltoid and in- 
fraspinati) are hypertrophied ; while, in the latter, all of the 
muscles of the upper extremity may be more or less atrophied 
and undeveloped, or rigid with exaggeration of the deep 
reflexes. 

The atMiode and gait. The lordosis, waddling, high-action 
gait, and peculiar mode of rising from the recumbent to the 
erect position which are such characteristic features of pseudo- 
hypertrophic paralysis, are all absent in the spastic paraplegia 
of early life. In the latter condition, the legs are more or less 
rigid ; when the patient stands or is held in the erect position, 
the feet tend to cross and to assume the position shown in 
fig. 13. 



Fig. 13. — Case of infantile spmtie paraplegia (bilateral hemiplegia) dating 
from the time of birth ; showing the attitude and position of the limbs when 
the patient was supported in the erect position. 

The ^esence of cerebral symrjptoms. Although m some cases 
of pseudo-hypertrophic paralysis the intellectual development 
is interfered with, this is exceptional ; many of the patients are 
mentally very acute. But in patients affected with spastic 
paraplegia dating from early life, there is usually some mental 
impairment, and recurring epileptiform attacks are often 
present. 

The hereditary and family tendency. In oases of spastic 
paraplegia of early life, the hereditary and family tendency, 
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%Thicli is such a conspicuous feature of most cases of pseudo- 
hypertrophic paralysis, is entirely absent. 

Prognosis, — The prognosis of pseudo-hypextrophic paralysis 
is very unfavourable. The tendency of the disease is to pro- 
gress steadily from bad to worse ; almost all cases terminate, 
sooner or later, in death ; but in many cases the fatal issue is 
not reached for several years. When the extreme condition 
of emaciation which is represented in Plate LXXXVIII. figs. 
1 and 2 is reached, the patient may still live for several 
years, but his tenure of life is very insecure. A slight 
bronchial attack, or any intercurrent respiratory or other 
complication may in such circumstances speedily prove fatal. 
Speaking generally, the earlier the disease is developed, the 
more rapid is its course ; and since the disease usually develops 
earlier in males than in females, the prognosis as regards the 
rapidity is worse in boys than in girls. 

Treatment, — The treatment which has hitherfco been em- 
ployed has been of little avail We know of no remedy which 
exerts any distinctly beneficial influence upon the course of 
the disease. The general health must be kept in the best 
possible state of efficiency. The patient should be well-fed, 
well-clothed and have plenty of fresh air. General tonics, 
more especially cod-liver oil, are advisable. The nutritive con- 
dition of the affected muscles should be, so far as possible, 
maintained by judicious massage, suitable gymnastics, system- 
atic muscular exercises and the faradic current. Duchenne 
states that he cured two cases of the disease by the interrupted 
current ; and Erh thinks that electrical treatment is the most 
important means of influencing the disease which we possess. 
He advises that the galvanic current should be applied to the 
spine over the lumbar and cervical enlargements of the cord, 
with the object of acting upon the trophic centres situated in 
these regions; and that the faradic, galvanic, or fai ado-galvanic 
currents should be applied directly to the muscles and nerves. 
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Strong currents and long applications must not, however, be 
employed. 

Gowers has pointed out that when, from any cause, the 
patient ceases to walk, the weakness in the muscles is apt to 
increase rapidly. Contractures and deformities which inter- 
fere with walking should therefore, if possible, be prevented 
by passive exercise or section of the tendpns. The applica- 
tion of mechanical appliances and supports has also been 
recommended. A tight-fitting belt or jacket in some cases 
seems to be helpful ; but mechanical supports (irons, etc.) for 
the limbs are, in my opinion, useless or injurious 

The patient should be carefully guarded against cold and 
exposure ; for in this, as in all forms of chronic spinal disease, 
cold seems to exert a depressing influence upon the condition. 

Amongst diug remedies, arsenic and strycliuine are pro- 
bably the most useful. The systematic use of hypodermic 
injections of strychnine deserves, I think, a much more 
thorough and extended trial in this disease than it has hitherto 
received. 

It is important to note that in some cases of pseudo-hyper- 
trophic paralysis some temporary improvement may un- 
doubtedly be effected by judicious treatment. Under arsenic, 
strychnine and the faradic current, the patient represented in 
Plate LXXXVIL fig. 3 undoubtedly improved. At the time 
of her admission to hospital she was ipiite unable to raise 
herself from the recumbent position; she could get into a 
sitting position and that was all. After two months’ treat- 
ment, she could raise herself to the erect posibiou with com- 
paratively little effort or difficulty. 

The internal administration of extract of thymus gland has 
been lecominended in pseudo-hypertrophic paralysis In the 
few cases in which I have prescribed it, I cannot say that it 
has produced any beneficial effect. Two of the patients have 
slightly improved, probably I think in conse{][uence of the 
arsenic, stryclmine, massage and electricity which were simul- 
taneously employed. 


THE JUVENILE FOUM OF MYOPATHIC MUSCULAE, ATROPHY OR 
PROGRESSIVE MUSCULAR DYSTROPHY OF ERB 


Although the juvenile form of progressive muscular atrophy 
usually commences in childhood or early youth, the average 
age at which it is developed appears to be somewhat later 
than that at which pseiido-hypeitropHc paralysis commences. 
This form seems to begin much more frequently in later youth 
and early adult life than the pseudo-hypertrophic form. 
Eemales, too, are more frecpuently affected than in the pseudo- 
hypertrophic form. 

The disease seems to run a slower and less active course 
than most cases of typical pseudo-hypertrophic paralysis. 
Many cases live for a long time, and some have been reported 
in wbich the patients have attained old age. In short, the 
tendency to kill is not so strong as in the pseudo-hypertrophic 
form. 

In this form, as in pseudo-hypertropMc paralysis, the heredi- 
tary and family tendency is very strong. 

The disease is characterised by a slow and gradually de- 
veloped muscular weakness and atrophy, which in the great 
von. HI, 


majority of cases tends to be progressive; and which is asso- 
ciated with enlargement, due either to a true or false hyper- 
trophy, of certain muscles. But in the order of the develop- 
ment and the distribution both of the atrophy and the 
hypertrophy it differs from the more common pseudo-hyper- 
trophic type. In typical cases of pseudo-hypertiophic paralysis, 
the weakness and atrophy commence in the legs and back, and 
the calf muscles are enlarged from pseudo-hypertrophy (lipo- 
matosis). Ill Erb’s juvenile form, the atrophy and muscular 
enlargement, in the earlier stages of the case at all events, 
chiefly involve the muscles of the shoulder and pelvic girdles. 

In the upper extremity, the pectoralis major and minor (the 
clavicular portion usually excepted), the latissimus dorsi, 
trapcisius, serratus magnus, rhomboids, biceps, braehialis 
anticus and supinator longus are usually atrophied; while 
the deltoid, infraspinatus and triceps are usually enlarged, often 
apparently as the result of an actual hypertrophy. The 
muscles of the forearm (with the exception of the supinator 

M 
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longus) and hand usually escape or remain unaffected until 
the later stages of the disease. 

According to Erb, well-preserved forearms, atrophied upper 
arms, hypertrophied deltoids and atrophied scapular muscles 
(the infraspinati excepted) are characteristic of this type. 

In the lower extremity, the muscles of the hip and thigh, 
especially the glutei, the flexors of the hip and the extensors of 
the knee are usually atrophied. In the later stages, the muscles 
both on the front and hack of the leg are often involved ; but 
the calf muscles seem to be much less frequently affected 
during the earlier periods of the disease than in typical pseudo- 
hypertrophic paralysis. 

In many cases, the muscles of the back (sacro-lumbalis and 
longissimus dorsi) are involved even in the early stage. 

In rare cases, the facial muscles (chin and cheek muscles 
especially) are involved. The affection of the muscles of the 
face brings this form into relationship with the next type — the 
facio-scapulo-humeral type of Landouzy and Dejerine. 

As a result of the muscular atrophy and wasting, deformities 
and lordosis are developed. 

As in pseudo-hypertrophic paralysis, fibrillary twitchings are 
absent ^ and the reaction of degeneration is not developed. 

The knee-jerk may be normal, diminished or lost, hut is never 
exaggerated. There are no sensory symptoms ; no affection of 
the bladder and rectum ; and no visceral lesions. Further, as I 
have already so often remaiked, our present methods of investi- 
gation fail to show any lesion either in the cord or in the nerve*s. 

From this description, it will be seen that the disease is closely 
allied to pseudo-hypertrophic paralysis. There can, I think, be 
little doubt that the two diseases are mere variations of one 
primary form. I agree with Erb in thinking that the differences 
which the two types present, as regards the distribution of the 
atrophy and hypertrophy, the order of development and the 
varying degrees of intensity of the muscular lesions, are not 
of themselves sufficient to prove that the two conditions are 
fundamentally distinct. Eut I need not again discuss this 
important point. The mere fact that it is sometimes extremely 
difficult to say under which variety a special case should be 
placed, shows the close relationship which the different forms 
bear to one another. 

As Sachs has pointed out, the juvenile form of Erb is much less 
frequently met with than the typical pseudo-hypertrophic form. 

The later age at which the disease usually commences, its 
longer duration, its lesser tendency to kill and the greater 
frequency with which females are affected may all probably 
be explained by the lessened intensity which the disease pre- 
sents. I have already stated that when pseudo-hypertrophic 
paralysis develops late, it is apt to be less severe ; and that, in 

^ On this pointj see page 79. 


the female, the disease usually develops later and is less severe 
than in the male. 

Diagnosis,— The diagnosis of the juvenile form of progressive 
muscular atrophy is usually easy, provided that the observer is 
acquainted with the characters which this and the other forms 
of myopathic atrophy present. The fact that several members 
of the same family (brothers and sisters of the patient) are 
affected, or that other cases of a similar or allied nature have 
occurred amongst the patient’s relatives (in his cousins, uncles, 
aunts, grandparents, etc.) is of great diagnostic importance. 

The combination of atrophy and hypertrophy, and especially 
the peculiar distribution which the atrophy and hypertrophy 
present — well-preserved hand and forearm muscles, atrophied 
upper arms, enlarged deltoids and infraspinati and atrophied 
scapular muscles — are highly characteristic. The absence of 
fibrillary tremors and of the reaction of degeneration, diminished 
mechanical irritability and diminution or abolition of the deep 
reflexes are also of great importance. 

From the pseudo-hypertrophic form, Erb’s juvenile type is 
distinguished (though it must be remembered that this is not 
constant for in the juvenile form the calves may also be 
enlarged) by the absence of enlargement of the calf muscles, 
by the fact that the upper extremity is first affected, and by 
the peculiar way in which the atrophy and hypertrophy are 
distributed in the muscles of the shoulder girdle and upper 
limb. But I repeat that the two diseases seem to run insensibly 
one into the other- and that connecting types and irregular 
forms occasionally occur. 

Prognosis. — Speaking generally, this seems to be more 
favourable than in the pseudo-hypertrophic form. Different 
cases differ, however, very markedly as regards their severity. 
In some, the course is rapid , in others, very chronic. As I have 
already said, some patients live on and reach old age. In others, 
the atrophic process seems to be arrested after a certain stage ; 
but it must be remembered that in such cases a redevelopment 
may occur after an interval of quiescence and apparent arrest. 

In trying to form an opinion as to the severity in any parti- 
cular case, the age at which the disease develops, the rapidity 
with which the atrophic process is progressing, the number of 
muscles which are affected, and especially the condition of the 
respiratory muscles and of the diaphragm are the most impor- 
tant points. 

In those cases in which the disease is developed early the 
course is usually more rapid and severe than in those in which 
the disease commences later. 

Treatment. — The same methods of local and general treat- 
ment which have been recommended for the treatment of 
pseudo-hypertrophic paralysis are advisable. 


THE FACIO-SCAPULO-HUMERAL TYPE OP LANDOUZY AND DEJERINE 


This is identical \rith the infantile form of progressive 
muscular atrophy of Duchenne, As I have already stated, it 
B^ems to be merely a modification of Erb’s juvenile form and of 
pseudo-hypertropbic paralysis. Its peculiarity consists in the 
fiact thut the facial muscles are affected, and that they are 
first muscles which are involved. 

t ^ r. 1 


In this country, this type of the disease seems to be extremely 
rare. One case only has come under my own observation. This 
form also seems to be very rare in Germany, for Erb with Ms 
immense experience does not seem to have met with a single 
typical example of it. It would appear to be much more 
common in France. 
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boys and four girls ; two of the boys and two of the girls are 
affected. In the other three cases in this family, the disease 
presents the usual features of the pseudo-hypertrophic form. 
The identity of the hereditary form of progressive muscular 
atrophy of Leyden and the ordinary pseudo-hypertrophic form 
is conclusively proved by these cases. In the girl's case, there 
has never been any enlargement of the muscles, except perhaps 
of the glutei, for the buttocks look relatively large and are 
elastic and firm to the feel. Another point of great interest is 
that in this girl's case fibrillary tremors in the muscles of the 
back were very noticeable. In another case, which is repre- 
sented in Plate LXXXIX, fig. 4., definite and distinct fibrillary 
twitchings were also seen. 

Diagnosis. — ^When cases of this kind occur in an isolated 
form, the difficnlty of diagnosis may he very great, unless the 
observer is well acquainted with the modifications which myo- 
pathic atrophy may piesent. These cases seem to he a mere 
modification of the pseudo-hypertrophic form. They are 
pseudo-hypertrophic paralysis without pseudo-hypertrophy. 

The differential diagnosis of the purely atrophic form of myo- 
pathic atrophy and of the myelopathic (Aran-Duchenne) type of 
progressive muscular atrophy. — From the Aran-Duchenne type 
of progressive muscular atrophy, these cases are distinguished 
by : — The early age at which the disease develops ; the fact 
that several members of the same family are usually affected, 
either with this or one of the allied forms of myopathic 
atrophy; the hereditary tendency which the disease usually 
presents ; the absence of fibrillary tremors and of the reaction 
of degeneration ; the diminution or abolition (never exaggera- 


tion) of the knee-jerks ; the lordosis ; the peculiar method of 
rising from the recumbent to the erect position ; and the dis- 
tribution of the atrophy and its order of development, for the 
small muscles of the hand are rarely if ever involved until the 
later stages of the case. 

The differential diagnosis of the purely atrophic form of myo- 
pathic atrophy and the peroneal type of the disease. — These two 
forms can usually he differentiated without difficulty. In the 
peroneal type of the disease the foot and leg muscles are first 
affected, and then, after (usually) a considerable interval of 
time, the atrophy involves the small muscles of the hand, pro- 
ducing the characteristic dctvjed appearance. 

The differential diagnosis of the purely atrophic form of myo- 
pathic muscular atrophy and the generalised progressive muscular 
atrophy of early childhood.— These conditions present many 
points of similarity, but I doubt whether they are the same 
disease. So far as my experience enables me to judge, the con- 
dition which I term the generalised progressive muscular 
atrophy of early childhood differs fiom the purely atrophic 
form of myopathic atrophy inasmuch as ; — (a) it commences 
at an earlier age; (b) the atrophy is much more generalised 
(diffused) ; (c) the course is more rapid ; ? (d) fibrillary twitch- 
ings and the reaction of degeneration are usually present ; and 
(e) the nerve cells in the interior cornua of the spinal cord and 
the peripheral nerves (if the case repoited by Drs. Thomson 
and Bruce may be taken as a type) are distinctly affected 
(atrophied and degenerated). 

The Oourse, Prognosis, and Treatment are the same as 
in pseudo-hypertiophic paralysis. 


GENERALISED PROGRESSIVE MUSCULAR ATROPHY OP EARLY CHILDHOOD 


Cases are occasionally met with in which a generalised 
(diffuse) muscular atrophy, which has not the distribution of 
that which is characteristic of any of the preceding types and 
which is unassociated with any muscular hypertrophy or 
pseudo-hypertrophy, is developed in early childhood. These 
cases ought, I think, to be placed in a separate group. They 
would appear to be very rare. They seem to me to be very 
closely allied to, probably identical with, the subacute in- 
flammation of the anterior cornual region described by 
Duchenne under the term jpamlym gindrah spimle anUrieure 
svhaig%e. 

Through the kindness of Dr. John Thomson, I had the 
opportunity of seeing a characteristic example which he has 
described, with full pathological report by Dr. Bruce.^ Another 
case came under my own observation a few months ago. 

In Dr. Thomson’s case (see Plate LXXXIX, figs* 5, 6 and 7) 
the clinical features were as follows : — 

The patient, a young, most intelligent female child, who pre- 
sented no hereditary tendency to the disease, suffered from pro- 
found paralysis and considerable muscular wasting which affected 
in a varying degree most of the voluntary muscles of the body. 
The paralysis began insidiously and without known cause, probably 
when the child was between 12 and 18 months old. The onset of 
the paralysis was unaccompanied by fits, pain, or febrile disturb- 
ance ; it seemed to have developed subacutely in the lower limbs, 
which w^e severely affected for at least a year before the upper 

^ MdMmgfh Hooted voL i, page 372, 


ones were affected. After an interval, during which little change 
was noticed in the lower extremities, the upper limbs and neck 
became rapidly (within three to four weeks) weakened. The face 
was never more than very slightly affected. 

The wasting developed gradually, and not nearly so rapidly as 
that of ordinary poliomyelitis anterior acuta. Further, the atrophy 
was progressive. 

In the earlier stages of the case, ihe muscular weakness seemed 
out of all proportion to the wasting. 

The child lived for five years after the disease developed; 
during this period, the atrophy continued to advance steadily but 
very slowly. 

The distribution of the wasting and paralysis was quite sym- 
metrical, the lower half of the body being much more severely 
affected than the upper. 

There was never any hypertrophy or pseudo-hypertrophy. 

Fibrillary twitchings were seen in some of the muscles, especially 
in those of the face. Some of the muscles of the lower limbs be- 
came slightly shortened (contracted), and the joints distorted (see 
Plate LXXXIX, figs. 6 and 7). The muscular co-ordination was 
unimpaired. 

In the earlier stages of the case, the faradic excitability was 
much less impaired than the galvanic ; later, the excitability to 
both forms of current was more equally affected (diminished); 
and, finally,^ the galvanic excitability was more impaired than the 
faradic. Distinct ^reaction of degeneration’ was never found. 

After the disease had lasted more than a year and a half, 
cramp-like pains were complained of. The sensibility to the 
pain produced by the application of faradic electricity was most 
curiously deficient. In all other respects the sensibility was 
normal. 

There was never any affection of the bladder or rectum, nor 
any tendency to the formation of bed-sores. 
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Twenty months before death almost total collapse of the left 
lung occurred suddenly during an attack of slight bronchitis, 
evidently favoured by the extreme muscular debility. 

On jpost-MoHein examination, the muscles presented a variety of 
appearances which closely corresponded with those described by 
Erb as characteristic of progressive miiscular dystrophy. Some of 
the muscular fibres were atrophied, others hypertrophied. In 
places, there was a great increase of the nuclei of the muscles and 
of the sarcolemma. Many of the muscular fibres wore .split in a 
longitudinal direction ; others presented vacuolations. There was 
some pseudo-lipomatosis. 

In the nerves, there were quite a number of round and spindle 
cells between tlie fibres. Many of the nerve bundles were com- 
pressed and atrophied and even replaced by fibrous tissue. 

In the spinal cord, a large number of the cells of the anterior 
horn had entirely disappeared ; while the majority of those which 
remained had undergone atrophy to a greater or less extent. 

The case is one of great interest and rarity. It is perhaps 
difficult to express a decided opinion as to its nature, b\it I 
agree with Dr. Bruce in thinking that it was probably myelo- 
pathic rather than myopathic. The following facts seem to 
support this view : — The onset was more rapid than in most 
cases of myopathic atrophy ; the muscular wasting seemed to 
be preceded by muscular weakness (paralysis) ; fibrillary 
tremors were ]3resent; the galvanic excitability was in the 
later stages much more marked than the faradic ; there were 
definite alterations in the peripheral nerves and in the spinal 
cord. 

It has been suggested that in cases such as this in which 
the symptoms during life are suggestive or indicative of myo- 
pathic atrophy hut in which the multipolar nerve cells in the 
anterior cornua of the spinal cord are atrophied and diminished in 
number after death, the atrophy and disappearance of the nerve 
cells is a secondary result of the peripheral muscular w<asting. 
With this opinion I cannot agree. The remarkable case which 
is represented in Plate LXXXVIII, figs. 1 and 2 completely 
disproves it. In that case, the muscles had for yeais been in 
an extreme condition of atrophy, but the multipolar nerve cells 
in the anterior cornua were very numerous and large] their 
processes were very distinct; the only change which they 
exhibited was a certain degree of fatty degeneration. 

In my own case, the symptoms, mode of onset and course 
were very similar. The patient was unfortunately seen only 
once and the case was not exhaustively investigated. Amongst 
other points, the electrical condition of the muscles was not 
ascertained. The history of the case is briefly as follows : — 

Case of Progressive Muscular Wasting in a Young Child. — 
J. B., aged 1|, was seen at the Edinburgh Eoyal Infirmary on 
March 31st, 1893, suffering fiom diffuse muscular atrophy. 

Previous History . — The patient was a first child ; his head was 
not injured at the time of birth] the labour, though long, was 
quite natural ; instruments were not used. 

The child seemed to he perfectly healthy daring infancy; he 


grew and developed well, and nothing was noticed amiss with him 
until he was nine months old. He then began to lose the power 
of using his limbs. Up to this date, he seemed to he able to move 
his limbs as freely as any healthy child. Since the age of nine 
months, the muscular weakness and inability to move have slowly 
but gradually inci eased. 

He has never been able to creep, stand or walk. His general 
health is now, and has always been, quite good. lie has never 
had any illness. 

Pic^ent condition . — The patient was a well-grown, well-developed 
child. He bad seveial teeth. The appetite was good. He was a 
very intelligent child ; his mother said that he was mentally more 
advanced than most children of his age. 

The muscles generally weie very soft and flabby. 

During the whole examination, the patient lay peifectly helpless. 
He could move his toes and fingers a little, but was unable to draw- 
up Ins legs or to put his arms to his head. The fingers were 
pointed, and tended to he hyper- extended. The luu&clos of the 
arms and legs weie very flabby, soft and maikcdly wasted. The 
deltoids in particular were extremely atrophied; and the lower 
part of the pectoralis major seemed to he wanting. The muscles 
of the back were also markedly atrophied. 

The knee-jerks weie absent. 

The electrical condition of the muscles was unfoitiinately not 
tested. The child was seen only once ; he lived in the country 
at a considerable distance from Edinburgh; and although the 
parents promised to bring him back and have him admitted as 
an iu-patient, they withdrew fiom this decision and could not be 
persuaded to bring the child hack to the Infirmary. 

There was no vasomotor mottling of the skin. 

The sensory functions were peifectly normal. There was no 
affection of the bladder or rectum. 

The heart and other organs were all healthy, Tlio body was 
covered with a considerable quantity of subcutaneous fat, 

Fiumly Ihsiory , — The parents were healthy, lobu&t countiy 
people ; no case of a similar kind had ever, so far as they knew, 
occLuned amongst any of their lelatives. 

Blagno^ib , — The case fi]>peared to me to be very similar to the 
case described by Drs. Thomson and Bruce. Accoidingly, after 
examining the patient, I sent him on to Dr. John Tlioni&on, but 
without giving any indication as to what I thought of the nature 
of the condition. Dr. Thomson wrote me as follows — ^ It is a 
mo&t interesting case, I never saw one exactly like it, but I tbink 
it has more points of resemblance to that of the little girl whicli 
Bruce and I are publisliiiig in the Hospital Repoits than to any- 
thing olst‘ that I have seen. Many of your patient’B symptoms 
are just the same, but his back and arms are iiioie severely affected 
than in our case. If I am not mistaken, the lower part of the 
pectoralis major is deficient or wanting; in our cavSc it was very 
distinctly present. 1 should bo inclined to diagnose the cuvse avS 
one of progressive muscular dystrophy, whether with or without 
a spinal lesion I do not know.^ 

Duration and couist . — The patient remained much in statu qm 
until February, 1894, when he died after four days illness from 
acute pneumonia. Dr. hlacAllister, who had done his best to 
persuade the parents to bring him to Edmbuigh, infoimed me 
that the trunk and leg muscles gradually hecamo more atrophied 
and flabby, hut that there seemed to be some improvement in the 
condition of the arms ; for a few months previous to death, the 
i;>atient had been able to use his aims and hands a little more than 
he had been able to do previously. 

A post-mortem examination was not allowed. 


THE PEHOHEAL TYPE OP PROGRESSIVE MUSCULAR ATROPHY 


Dr. Tooth has applied this term to certain cases of muscular 
atrophy in which the muscular atrophy begins in the small 
muscles of the leg. Charcot, Marie, Hoffmann and others have 
described similar cases. Hoffmann has proposed the term 
^progressim neurotic atrophy' \ and the disease is sometimes 
termed Hhe QhwrcoUMaTic type of progresswe muscular atrophy! 

The disease is very rare ; one case only has come under my 


own observation. Its exact pathology is not as yet definitely 
understood ; but it undoubtedly seems to be quite distinct from 
the oases of myopathic atrophy which I have just described. 
The clinical features of the disease seem to show that the lesion 
is situated either in the peripheral nerves or in the spinal cord. 
The atrophy is consequently either neuropathic or myelopathic. 

As a rule, the disease begins in later childhood, youth, or 
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early adult life. Males are more frequently affected than 
females ; but the tendency to affect males in preference to 
females is less marked than in pseudo-hypertrophic paralysis. 

In a considerable proportion of cases, the disease seems to be 
hereditary, or to attack several members of the same family ; 
isolated cases are probably more frequent than isolated cases of 
the myopathic forms of atrophy. In some cases the disease has 
followed an attack of measles. 

The course of the affection is very chronic. The atrophy 
commences in the muscles of the foot or leg. The extensor 
hallucis pollicis is usually first affected ; then the extensors of 
the toes, the peronei and the small muscles of the foot are 
involved. It is not improbable, however, that in many cases 
the small muscles of the foot are affected at the very com- 
mencement, for weakness and atrophy in these muscles are 
much less easily detected than in the muscles of the leg, and 
are, therefore, apt to escape attention. 

The atrophy is developed slowly and gradually and is pro- 
gressive. After a time, the calf muscles become affected, and 
a characteristic deformity — talipes varus — which is due to 
weakness of the peronei muscles is developed, 

After the atrophy has existed for some time (it may be 
three or four years or even longer) in the lower extremities, 
the muscles of the upper extremity become involved. The 
small muscles of the hand (thenar and hypothenar muscles) 
and the muscles of the forearm are first affected; and the 
bird- claw appearance of the hand which is so characteristic of 
the Aran-Duchenne type of progressive muscular atrophy is 
produced. 

The muscles of the thigh, upper arm, pelvic and shoulder 
girdles, back, trunk and neck, may ultimately become in- 
volved. 

The atrophy is usually but not always symmetrical. In 
the first case, for example, reported by Tooth in his memoir 
on the subject, the muscles of the right leg were markedly 
atrophied, while those of the left were scarcely affected. There 
is never any muscular hypertrophy or pseudo-hypertrophy. 

Fibrillary or fasicular muscular twitchings frequently occur, 
and the reaction of degeneration in its .imperfect form 
is usually developed. Myalgic pains occasionally occur. 


and varions derangements of sensation are also sometimes 
observed. 

It is obvious from these characters that the type of disease 
is peculiar. It resembles the Aran-Duchenne type in the facts 
that the muscles of the distal end of the affected extremities 
are first involved, and that fibrillary twitchings and the re- 
action of degeneration are developed. But it differs from the 
Aran-Ducheime type inasmuch as the atrophy begins in the 
muscles of the foot and leg, that the disease usually commences 
in childhood, youth, or early adult life, and that in many cases 
it presents the hereditary and family tendencies which are 
so characteristic of the myopathic forms of muscular atrophy. 

As yet, very few cases have been examined post ^mortem. 
In two at least, changes in the peripheral nerves, without any 
corresponding lesions in the anterior cornua of grey matter, 
were present. But it is perhaps, as yet, premature to conclude 
that the lesion is neuropathic. As Sachs has pointed out, the 
clinical features of the disease closely correspond to those of 
progressive muscular atrophy of the Aran-Duchenne type. 
Sachs indeed proposes to term the disease ‘ the, leg tyjpe ’ of 
progressive muscular atrophy. Further pathological observa- 
tions are required in order to settle this disputed point. 

Diagnosis. — When well advanced, the disease is easily 
recognised. The bird-claw condition of the hands, when com- 
bined with talipes varus and atrophy of the muscles of the 
leg and foot, is highly suggestive. If, in a case of this kind, it 
is ascertained that the atrophy commenced slowly and gradually 
in the muscles of the foot and leg and subsequently extended 
after a considerable interval to the muscles of the hands and 
forearms, the diagnosis of the peroneal type of progressive 
muscular atrophy may confidently be made. 

Prognosis. — The course of the disease is slow and chronic, 
but, so far as our present knowledge enables us to judge, 
usually progressive. 

Treatment. — The same treatment which has been recom- 
mended for the Aran-Duchenne type of progressive muscular 
atrophy should be employed. An elastic bandage and stiff 
boot are advisable in order to counteract the foot deformity. 


POINTS TO BE OBSERVED IN THE CLINICAL EXAMINATION OP CASES OF 
PSEUDO-HYPERTROPHIO PARALYSIS AND OTHER FORMS OF 
PROGRESSIVE MUSCULAR DYSTROPHY. 


Preliminary Pacts. — Name; age; sex; occupation ; address ; 
date of examination; birthplace; social circumstances and sur- 
roundings. 

Previous History. — (1) Prior to the p'esent illness, Oondi- 
tion at birth. State of health up to the time, at which the first 
symptoms of the disease were noticed. Details of any illnesses 
which the patient may have had during this (preliminary) period. 
Age at which the patient commenced to walk. Whether anything 
peculiar was ohserved in his manner of standing, walking, running, 
jumping, going upstairs, getting up from the ground, etc., prior to 
the time at which the first symptoms of the disease were noticed. 

(2) Sistory\of the present illness. The date and age at which 
the first symptoms of the disease were noticed* Nature of the 
: first symjitoms. Mode of onset (slow and gradual, etc.). Whether 
supposed cause for the disease, such as an 


acute febrile disease (measles, scarlet fever, sore throat, diphtheria, 
epileptic fits), traumatic injury, fall, etc. The exact character 
of the symptoms and the order of their development since the 
disease was first noticed. 

Family History. — Ages of father and mother, brothers and 
sisters ; their condition of health ; whether any of them are, or 
have been, similarly affected; whether any cases of a similar 
nature have occurred in previous generations (grandparents, uncles, 
aunts, etc.) or in collaterals (cousins). 

A complete chart of the family should, if possible, he drawn up. 

Present Condition. — Height, weight, general appearance 
and expression. Attitude in the erect position (lordosis, etc.). 
Grait. 

Mode of rising from the recumbent to the erect position. 



THE MUSCULAR ATROPHIES 95 


Ability to fix the shoulders against resistance. 

The condition of the motor nerve apparatus, — The following 
points should be carefully noted : — 

(1) The patient's ahility to perform different movements, 

(2) The force with ivhich movements are ^^erf armed, 

(3) The conditmi of the different muscles in respect to hypertrophy 
or pseudodiyperlrophy and atrophy. 

A detailed statement should be made of the condition of ; — The 
muscles of the feet, legs (especially the calves), thighs, pelvic 
girdles (especially the glutei), back, abdomen, scapulae, shoulder 
girdles (especially the infraspinati, deltoids, lower parts of the 
pectoralis major and latissimus dorsi), upper arms, forearms 
(especially the supinator longus), hands (especially the interossei, 
thenar and hypothenar), face, neck, tongue, etc. 

In cases of the facio-scapulo-humeral type, the presence or 
absence of the ^louche de tapir ^ ^ sourire m trewers' should be 
noted. ■> 

Measurements. A detailed measurement should be made of the 
limbs, etc, (length, breadth), especially of the relative size of the 
calves, thigh, and of the arms and forearms respectively, 

(4) The condition of the atrophied and enlarged muscles as regards : — • 
(a) Motor power ; (b) firmness, rigidity, tension and contractures; 
(c) the presence of fibrillary tremors ; (d) the condition of the 
electrical reactions (the effect of the faradic aud constant current, 
simple diminution, presence of the reaction of degeneration) ; 
(e) mechanical irritability ; and (f) microscopical character of por- 
tions of muscle removed by incision or the harpoon. 

The presence or absence of fibrillary twitchinga and of the 
reaction of degeneration and the microscopic condition of the 
muscles arc especially important from a scientific point of view. 

(5) The condition of the reflexes, superficial and deep, and especially 
of the knee-jerks. The condition of the vesical and urinary 
reflexes. 

(6) The CQ7idition of co-ordination and the muscular sense. The 
condition of the muscular sensibility to painful and electrical 
stimuli. 

Yasomotor and trophic derangements. — The trophic condition 


of the skin, bones, joints ; the presence of venous mottling of the 
skin, blueness and coldness of the hands or feet, etc. 

The condition of the sensory nerve apparatus.— The condition 
of tlie sensibility of the .skin to touch, heat and cold, and to 
electrical stimuli. The presence of myalgic or other pains in the 
affected limbs, joints, etc. The condition of the special senses. 

Mental functions. — The condition of the intellectual faculties, 
memory, mental development, etc. 

The condition of the other organs and systems. — (Circulatory, 
respiratory, digestive, urinary, etc.). In the case of males, whether 
the genital orgaiivS are naturally developed ; in the case of females, 
whedier the menstruation is regular and natural. 

Progress and Oonrse. 

Treatment and its Results. 

Total Duration. 

Post-mortem Examination. — The following points should 
be carefully examined : — 

(1) The condition of the affected muscles as regards : — 

(a) hTaked-eye characters. 

(b) Microscopic characters (especially the presence or 

absence of enlarged and hypertrophied muscular 
fibres, lipomatosis, vacuolatioii or splitting of the 
muscular fibres, increavSe of nuclei in the sarcolemma 
or of the muscle fibres ; and the condition of the 
blood vessels). 

The condition of the intra-muscular nerves and nerve-endings. 
This is of special importance from a scientific point of view. 

(2) The condition of the i^eripheral nerves. 

(3) The condition of the syhnal cord, spinal menihmies and nerve 
roots (especially the presence of malformations, fissures, softenings 
and the number and appearance of the multipolar nerve cells in 
the anterior cornua aud the condition of the anterior nerve roots). 

(4) The condition of the medulla oUongaia, fans Varolii, cerehrmm 
ami cereheihm. 

(5) The condition of the heart (naked eye aud microscopic), and 
of the other organs. 


NOTES OF GASES OF PSEUDO-HYPERTROPHIC PARALYSIS AND OTHER 
FORMS OF PROGRESSIVE MUSCULAR DYSTROPHY 


Oas© 1.— Typical Pseudo - hypertrophic Paralysis; 
Enormous Enlai^gement of the Infraspinati Muscles. 

G. E.., aged 1 1 years, 1 1 months ; height 4 ft. 1 in. ; weight 
3 st. 1 1 lbs., was admitted to Ward 27, Edinburgh Royal Infirmary 
on 9 til June, 1894, sufiering from pseudo-hypertrophic paralysis. 

Previous History. — The patient’s mother states that he was a 
strong active child, able to run and jump as well as any boy, until 
he was 8 years old. At this time, he began ^ to fall away ’ (get 
thin) and to run and move less actively than before. About a 
year later, his mother noticed that if he fell, he took a long time 
to get up from the ground and that ' he had to help himself up 
by gripping his knees.’ After this date, the weakness rapidly 
increased; his gait became rolling, and his balance became so 
insecure that he fell over when pushed slightly to one side. About 
June 1893, a swelling of the shoulders (enlargement of deltoids 
and infraspinati) was noticed. 

All these symptoms have gradually got worse, and for the last 
six months, he has been unable to get up from the floor. 

The patient was a backward child ; he was two years old before 
he began to walk, five years before he began to speak, and seven 
years of age before he was able to go to school. He is now 
mentally qxdto as quick as other boys of his age. He was quite 
healthy till the difficulty in walking commenced, He had measles 
and chicken-pox when he was four years of age. His present 
disease commenced -without any apparent cause. 

Family History. — ^The father, aged 50, is a strong healthy 
man ; the mother, aged 39, is strong and healthy. A sister of 
the mother suffered from weakness in the legs, but she did not 
walk in the same way as the hoy does. (The exact nature of the 
weakness in the legs in this aunt’s case is uncertain.) The father’s 
relations are all healthy and strong ; none of them have suffered 


from any nervous complaint. vSo far as is known, no other case 
of pseudo-hypertrophic paralysis has occurred either amongst the 
father’s or mother’s relations. 

There have been two miscarriages and four children in the 
family. The ages of the patient’s brothers and sisters and the 
dates of the miscarriages are as follows : — 

1. Miscarriage at Ttli month. 

2. Tim 2 )at lent; boy aged 11 

3. Miscarriage at 5th month. 

4. Girl, aged 10; quite healthy and strong. 

5. Boy, aged 6 ; quite healthy and strong* 

6. Girl, aged 2^ ; quite healthy and strong. 

It is of course quite possible that some of the other children 
may subsequently manifest the disease. 

Present Condition. — There are several scars on the forehead 
and back of the head, the result of falls, and marks of old burns 
on both calves and on the inner side of the left knee. The face 
is full and plump about the cheeks ; the forehead is somewhat 
narrow; the expression is rather stupid looking, but the patient 
is quite intelligent* 

Both deltoids are enlarged and prominent The sternal por- 
tions of the pectoralis major on both sides are atrophied. The 
infraspinati muscles are enormously, and tho supraspinafci slightly, 
enlarged. The rhomboids are atrophied. The latissimua dorsi is 
also enlarged aud forms a swelling round the angle of the scapula 
both below and in front. The buttocks and calves are consid- 
erably enlarged. The flexors of the thigh are enlarged. The 
heels are slightly drawn up by contraction of the tendo Achillis. 
The extensors of tho legs are fairly large. The calf muscles aro 
markedly enlarged. 

Temperature on admission was subaormal. 

AUiiudein the erect position. When placed in tho erect position 
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the patient is able to stand quite steadily and to maintain his 
balance The back is markedly curved forwards in the lower 
dorsal and lumbar regions^ the chest and abdomen are thrown for- 
wards and the shoulders backwards (see Plate LXXXVII. fig 2 ), 
but a line diopped perpendicularly from the shoulders does not 
fall behind the buttocks 

The feet are placed wide apart and the toes turned in. 

The slightest push m any direction which disturbs the equili- 
brium is sufficient to knock the patient over, he is unable to 
regain his balance when his centre of gravity is disturbed ever so 
little, and if pushed forward or backward, however slightly, he falls 
with a flop to the ground, 

GcaL The patient is able to walk with a waddling gait, sway- 
ing from side to side, and using his arms to balance himself In 
walking, the toes are turned in, the nghifoot is inverted and its 
big toe drawn up, the instep of this foot is highly arched , the left 
foot is placed flat on the ground. 

Mode of nmg f7om ihe floor. When the patient is laid on hi& 
back, he is able to get on to his feet but not to rise into the erect 
position , his manner of rising is quite characteristic. He first turns 
over on to his side, then gets on to his hands, then straightens his 
arms and raises his chest and gets on to his knees , he then raises 
himself by the usual series of manoeuvres, climbing up his thighs 
with his hands, but he is unable to get into the erect position 
without assistance (see Plate LXXXIX fig 8 ). 

With the help of a chair, he is able to climb into bed unaided 
When one attempts to lift him by putting the hands in the 
axillse, his shoulders go up to his ears The inability to fix the 
scapulae to the thoiax is well seen in Plate LXXXIX fig 3 
Moto7 powe7 All the movements of the lower and upper ex- 
tremities can be performed, but the motor power of the muscles 
of the trunk, arms and legs is markedly impaiied 

The condition of the muscles The sternal portion of the pecto- 
lalis major is atrophied on both sides , the clavicular portions are 
very soft and f abby Both infraspinati are enormously enlarged, 
especially the left, they stand out as fiim elastic swellings and feel 
like masses of indiarubber The supraspmati aie also slightly 
enlaiged A bulging oi swelling is piesent on both sides below 
and in front 0 the angle of the scapula , it appears to be due to 
enlaigement of the latissimus dorsi Both deltoids are markedly 
enlarged, and have the same firm elastic feeling as the infraspinati 
muscles The triceps on each side is enlaiged The muscles of 
the upper aim are soft and somewhat atrophied. Those of the fore- 
arm are sliglitly enlarged and for the most part softer than normal 
The supinator longus on each side, especially on the right side, is 
enlarged The muscles of the hand are normal 
Both buttocks are enlarged ; they feel firm and elastic. The 
flexors and extensors of the thigh are enlarged and firm , when 
the patient is standing m the erect position a hollow is seen on the 
inner side of the thigh in the position of Scarpa^s triangle, especi- 
ally on the right side The calf muscles are veiy prominent The 
tendo Achillis is slightly contracted and the foot tends to assume the 
equinus position The calf muscles are markedly enlarged and 
firm The extensors of the leg aie firm but normal in size The 
extensor propnus hallucis of the right foot is slightly contracted, 
and the big toe is in consequence semi-flexed 


The right foot is inverted, its instep high ; it is flattened from 
before backwards, and closely resembles the foot of Pnedreich^s 
ataxia. The left foot is flat, but not misshaped like the right. 

The measurements of the limbs are as follows : — 

Inches 

Forearm (thickest part), right = 6 | 

Upper arm „ right == 

„ „ left = 6 |- 

Bound deltoid at upper fold of axilla, nght ~ 7 1 

. . . kft==7i 

Thigh (thickest part), right =11 

„ „ left = 11 

Calf ,5 nght = 

„ „ left = Si 

The enlarged muscles are firm and elastic to the feel , there are 
no fibrillary tremors , the mechanical irritability is normal 
The facial muscles do not respond freely to electricity The 
electrical iiritabihty of the muscles of the limbs and trunk is also 
distinctly diminished to both forms of current. There is no reac- 
tion of degeneration 

Reflexes The knee jerks are absent, theie is no ankle clonus 
The plantar and epigastric leflexes are absent No reflexes can 
be elicited in the upper extremities The organic leflexes are 
normal. 

Vasomotoi and tiophc conditwn of shn^ etc The hands and feet 
tend to be blue and cold and there is some venous mottling of the 
skm 

Sensomj funchons The sensibility of the skin to tactile, painful 
and thermal stimuli is normal , the sensibility to electrical stimuli 
appears to be diminished The special senses are normal. 

Menial functions The patient can read faiily well, intellec- 
tually he seems to be up to the normal 

The cimilotonj^ uspiuitonj and digestive systems are normal 
Unnaiy system The mine occasionally contains a slight trace 
of albumin but is otherwise quite normal 

Treatment The patient was kept in bed Strychnine and 
arsenic were given by the mouth, strychnine was injected subcu- 
taneously , and the faradic current was applied daily to the atro 
phied muscles 

Suhseauent Notes At the end of six weeks the patient was dis- 
charged very much m statu quo He was perhaps a little stronger, 
but there was ceitainly no decided improvement 

On My 18fe, a portion of the left deltoid was excised, under 
chloroform, by Di Cotterill Sections, which were kindly prepared 
by Dr Mmr, showed the usual changes characteristic of the disease 
— large masses of fat cells between the muscular fibres, marked 
atrophy of many of the muscular fibres, decided enlargement of 
otheis and an enoimous excess of nuclei and connective tissue 
The last featme was so marked that Dr Muir suggested that the 
portion of muscle which was excised seemed to have been close to 
the insertion of the muaculai fibres with the tendon. The poition 
of muscle removed was fiom the centre of the deltoid, from 
that portion of the muscle which foimed a firm elastic swelling 
The individual muscular fibres were for the most part atrophied 
(a few were enlarged) ; the peripheral nerves were quite normal 


Noti. — T he next fasciculus will contain the clinical histones of several additional cases of pseudo-hypertrophic 
paralysis and other forms of progressive muscular dystiophy 
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Fi(}. 1. — Anterior horn of grey matter in Fkj. 2. — Anterior horn of grey matter from a Imalthy wpinal fovtl, 

progressive muscular atrophy. for comparison wit li L'lg, 1. 



Fi<!. 7. —Atrophy of the lumbar muaoles. 



Fki. 3.— Wasting of the ball of the 
thumb. 



Fro. S.—Gfypical case of progressive muscular atrophy. 



F’la. 5.— Atrophy of the forejirm muscles. 



Fio, 6. -Atropliy of the abtloininal muscles. 



-* Fig. 4. — Atropliy of the intoroasci and 
forearm mxiaoles. 


THE SPINAL FORM OF PROGRESSIVE MUSCULAR ATROPHY, 





CASES OF PSEUDO-HYPEETROPHIC PARALYSIS AND OTHER FORMS 
OF PROGRESSIVE MUSCULAR DYSTROPHY 


Case IL Typical pseudo-liypertropliic paralysis. 

E S. J.j aged 25, Avas seen in Aiigu&fc 1891, with Dr. Alexander 
Wheeler. 

Previous Hir/cory — The disease seems to have been fiist noticed 
when the patient was about kn years of age. Di. Wheeler states 
that as a cliild (up to the age of eight yeais) he was able to w^alk 
and run ivith other children, but iwas always slow in his movements 
and wms conserpiently called ' Little lag behind ’ Fiona infancy his 
calves weie admned because of then laige sixe. About the age of 
ten the ditticulty in walking became moie pronounced, but the 
nature of the disease was not iccogmsed until hollowing of the back 
occulted. About tins time the patient aauis seen by Dr. Gowers. 
Di. Wheidei lust saiv him in 1885. Ho then piesented all the 
t}}ucal chaiacteustics ot p&eudodiypeiti opine paialysis. At this 
time he could walk twaa miles by himself. He Aims able to got up 
fiom a nttiiig postuie, but bo could not raise himself fiom the 
ground. 

Duiiug the summer months he usually impiovcd, Avliile the 
muscular debility mci eased duiing the Avinter. This Aras inoie 
maiked dining the rvinter of 1888-89 than pievioiisly. 

Since the yoai 1887 he has had plcuiisy, ton&ilitis, seveial 
attacks of bronchial catarih and influenza. He seemed to recover 
from these diseases quite as Avell as other people. 

Since the disease fust commenced, be has been more or less con- 
tinuously under ti eatment with massage and electiicity ; but the 
only time Avlien there seems to have been any leal impiovomcnt 
was dining the Avinicr of 1886 Avhen Dr. Wheelei injected arsenic 
locally and applied massage moie systematically than it bad 
hitbeito been employed. 

Family History. — The patient has one brother and tAvo sisters 
living, (Tbiee biothers and one sister aie dead ; thiee died lu infancy 
of oidinaiy diseases; one brother at the age of 24 from typlioid 
level.) None of them are aUected with pseudo-liypei trophic 
paialysis; and so far as is knoAvn, no case of the disease has over 
occurred amongst any of his relatives. Two of the sisters are 
married ; they have each had tAvo children, none of whom have 
manifested any symptoms ot the disease. 

There is a history of gout both on the father’s and motliei's side. 
The patient's sisters have suffered from hysteria. While pregnant 
with the patient his mother had several severe frights. 

Preirent Condition. — The case is in every respect a typical one. of 
pseudo-hypertrophic paralysis. The calves are greatly enhiiged ; 
the light measures 14^ and the left 14 inches. The muscles of the 
thighs and buttocks are also enlarged, firm and hard. The latissi- 
mils dorsi and to some extent also the pectoralis major, biceps and 
triceps are atrophied. 

The knee-jerks are absent. The plantar reflex cannot be elicited. 
The bladder and rectal reflexes are normal 

In the erect position the attitude is quite characteristic, the 
hollowing out of the back due to the antero-postcrior curvature in 
the loAver dorsal region being very marked. The chest is flattened 
from before backAvards; the abdomen prominent. The gait is 
typical ^Muscular co-ordination seems jierfeet; the patient is a 
fine violin player and a good artist. He has great diMculty in 
getting up from his chair and in going upstairs. He is unable to 
raise himself from the recumbent to the erect position. 

The sensory functions, including the muscular sense, are 
nomal 

Intellectually, the patient is much above the average. His 
memory is excellent^ his temper someAvhat fiery. 

The general health is good and there is no visceral disease. 

Wh III 


Treatment. — The patient was advised to continue the arsenic and 
strychnine, massage and faiadie current which Avere originally pro- 
scribed by Dr. GoAA^eis. 

Subsequent Progress of the Case — During the Avintcr of 1891 
lie Avas obliged to give up his violin playing, because he felt the 
violin too heavy. Dining the same Ariiiterlie Avas laid up foi some 
months with seveie sprain of the ankle. Since then lie has been 
giadually getting W'eaker, but Avas able to do a good deal of Avork 
in his father’.s office, draAAing maps, etc. During the past year he 
has become decidedly worse. 

On (jtli Oitokr 1890, Dr. Wheeler Avrote mo saying — ^The 
bodily health is good, the patiait is generally emaciated, the 
hypeiti opined muscles less in hulk; the intellect is as blight as 
evei ; he can still do a laige amount of work in the estate office ni 
AAdiicli he is employed, by h aiiiiig far oA^er the table AAdien diiiAving 
maps, he cuiinoi stand, so has to sit at his vroik He has run the 
gauntlet of double pneumonia, influenza, pleurisy Aritli etliision, 
and sev^ere diaiilia'a, all Avithin the past tw’o yeais' 

This last statement is a must lemaikable one. 

Oases III, IV., V. Tjrpical pseudo-hypertrophic 
paralysis in the early stages, passing into extreme 
myopathic atrophy: Post-mortem examination in 
one case. 

Oases IV and V. Aveie seen with Dr. Fclkin on 17th February 
1893 , they aio of great inteiest h^aiise of the extiemo musculai 
atrophy and the maiked coiitiactuieb Avhitli Aveie ultimately do 
veloped (see Plate LXXXVIIl Fii,b. 1 and 2). 

Family Histoiy.— T1 h‘ patients belong to a family Avliich 
onginally consisted of seven chiklicn — thiee boys and four girls. 
All the boys have been ailccted and all the guls Inue escaped. 
The ages (in Febiuary 1893) Aveie as folloAVb: — 

Case A. Any, aged 18^^; apcful. 

Case I*. Ae//, aged I7],n/kflrf. 

0. Gill, aged 16 ; hcnltliy. 

D. Gill, aged 1 1 ; licalthy. 

E. Gill, aged 12,healtl)y. 

F. Girl, aged 10 ; healthy. 

Cased Any, aged SiaffafnJ 

No other cases of a similar nature have ever, so fixr as is kuoAim, 
occurred in any of the redatives. 

The father was a healthy, tall, robust-looking man aged 47, 
He died at the ago of 48 of acute croupous pneumonia. The 
mother is a stout, rohnst, active Avoman ag('d 4G. Bhe has always 
enjoyed good health. The grandjiarents, uncles and aunts on both 
shies have been healthy people, Several of the mother’s brothers 
and sisters have huge families, both boys and girls; none of 
the children (cousins of the patients) are affected with the disease. 

One of the mother’s brothers suffered for some years from, and 
ultimately died of, locomotor ataxia, 

Twu> of the father’s sisters are married. Both have 
girls, all healthy. 

Tho detailed notes of the cases are as follovs;— 

Case III. (Case A in this family.]— R. 0., died at the * 
age of 18^’ of pseudo-hypertrophic paralysis. ,‘® 

For several years hefore his death he was eompletoly cripplej”^®' 
In tho latter stages of his illness his condition was exactly sirnV^^’ 
to tliafc of the second boy whoso sisse is represouted in pihMly 
LXXXVIIL Figs. 1 and 2. All the muscles wore oxtre; 
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atrophied. His arms were contracted at the elboiv joints and his 
legs curled up under him, as in the second patient. His 
feet were in a condition of talipes equino-varus. His spine was 
carved. 

The onset was gradual, without any apparent cause. 

The difficulty in walking became very a]}parent when the 
patient was about 7 yeais of age, after an attack of measles; but 
the disease had evidently been in existence for some time prevn 
ousiy, for he was stiff in bis walking befoiethis date. His gait at 
this time must have been ty})ically that of pseiido-hypei trophic 
paralysis, for his mother says he walked in exactly the same way 
as his youngest brother (Case V.) now walks. At the age of 10, 
the muscular weakness became rapidly worse and lie became unable 
to walk. 

Mentally ho was a sharp boy. He died from an attack of bron- 
chitis. For some mouths before his death his bladder seems to 
have been affected, for his mine dribbled away. 

In this case there was no post-mortem examination. 


Case IV. (Case B in this family.) — C. G., the patient 
represented in Plate LXXXVIII. Frgs. 1 and 2, was fust seen 
with Hr. Felkin on 17th February 1893, and was subsequently 
examined on Fevex'al occasions. 

Previous History. — The difficulty of walking became marked 
after an attack of measles at the age of G ; tlie disease, however, 
seems to have been in existence before this date, for prior to the 
attack ol measles the patient walked strfll}", lie could never inn 
and jump like other boys. After the attack of measles the diffi- 
culty in walking slowly but gradually increased. His mother says 
that at tins time the gait was exactly similar to that of his 
younger bi other (Case V.) who now (February 1893) presents all 
the characteristic features of pseudo-hypei trophic paralysis (see 
Plate LXXXVIII. Fig. 3). He completely lost hi^ walking power 
about tlie age of 10. For some time previous to this, he was 
earned backwards and forwards to school. PIo was doing well at 
his lessoirs and was in the 4th Standaid. When he first became 
affected tlie neighbours used to tlnnk th.at he was merely imitating 
his elder brother; the gait was exactly the sami* in the two cases. 

Present Condition. — When first seen on 17ih Fehiuaiy 1893, 
the patient was a complete cripple. Almost all the voluntary 
muscles of the body were exticinoiy ati opined, and there were 
marked contractures both in the lower and upper extremities 
(ankle, knee, hip, elbow). The patient w^as unable to feed himself. 
He could, however, use his hands and ffngcis quite well. The 
muscles of the neck and face did not appear to be affected. The 
tongue was decidedly larger than normal. 

Measurements . — The detailed measurements of the limbs, etc., 
were as follows : — 


Inches. 


Length of humerus from tip of acromion to tip of 
elbow 

Length of ulna 

Thickness of arm at thickest part 
Forearm, middle 
Wrist to tip of middle ffnger , 

Length of middle finger 
Circumference of ditto 
Antero-posterior diameter of ditto 
Circumference of hand 
Circumference of head 
From occipital protuberance to root of nose 
From external auditory meatus to external 
auditory meatus . 

Circumference of neck 

From tip of one acromion process to tip of other 
Circumference of chest at level of nipple 
Length of thigh 
Length of fibula 
Length of foot 
^ .jCircumference of foot 
Circumference of calf . 

Circumference of thigh 
Length of big toe 

There were no fibrillary twitchings. 

The atrophied muscles responded^, though feebly^ to the faradic 
the galvanic reactions were not tested* 

g ’ mtar reflex was absent 
ee-jerks were absent. 
h4: bladtei and rectum wl^re unaffected. 
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The sensory functions were all quite normal. 

The mental faculties were bright and active. The patient was 
a great reader. 

The general health was good. The digestive^ cirmlaionjy re- 
sjnratory and urinary organs were all normal. 

The patient died on 3rd December 1893, from an attack of 
influenza and slight bronchitis. 

Fost~mortem Examination , — A limited post-mortem examination 
was made late at night by myself, on 5th December 1893. All 
the voluntary muscles were extremely atrophied; they looked 
more like fat than muscle. The cord was removed with great care 
ill the usual manner and was at once placed in Muller’s fluid, the 
membranes being left in situ. After it was sufficiently hardened 
and when I came to cut it u]) into suitable pieces for microscopical 
examination, I found that a deep fissure dipped dowm into the 
posterior horn of grey matter on the left side of the lumbar 
enlargement. Being anxious to get an absolutely independent 
opinion regarding it, I asked Dr. Muir to make the microscopical 
examination. He kindly did so. The following is his report : — 

Dr. Muir’s Report on the Condition of the Muscles and Bpinal 
Cord in Case I¥. (Case B in this Family.) 

‘ The Condition of the Museles . — The muscles showed the clianges 
usually present in pseudo-hypertrophic paralysis, in a very 
advanced stage in some parts. On transverse section, it was seen 
that in many places the fasciculi of muscle-fibre^ had entirely dis- 
appeared, their place being taken by oidinary fatty tissue, whilst 
other fasciculi showed various stages ol atrophy and lipomatosis. 
Ill these latter bundles the fatty accumulation was seen to begin 
geneially at one side or towards the centre and spread m the iorm 
of a somewhat circular patch leaving a crescentic area of muscle 
fibies, which generally showed great variation in size. A varying 
amount of fibious ovei growth was visible amongst the atrophying 
fibies, but this was by no means a prominent feature. The 
changes in the fibres weie best seen, however, in longitudinal 
sections. These showed strands of fatty tissue, between which 
were lines of muscle fibres showing various changes. A few were 
eiilaiged, swollen and homogeneous, and often showing a prohfeia- 
iion of the nuclei of the sai colemma; whilst others appeared as 
hypertrophied fibres with noimal striation. Some of the latter 
were toituous and crossed the plane of the section several times. 
Most of the fibies, however, showed various stages of atrophy; 
some were exceedingly small, some scarcely thicker than the 
diameter of a red blood corpuscle, but many, even of this size, 
showed quite normal stiiation, though a few were granular and 
degenerated. Amongst these small fibies was a varying amount 
of fibrous growth and accumulation of fat. The small fibres 
appeared to be formed in some cases by a simple atrophy, in others 
by a longitudinal splitting of the fibres attended by proliferation 
of the nuclei of the sarcolemma, which came to be arranged in 
rows. As the most extreme stage of atrophy, one could see bands 
of well nucleated fibrous tissue with a mere line of muscular 
substance in the centre recognisable only by its staining. Where 
growth of fibrous tissue took place along with the muscle atrophy 
it would appear this fibroid tissue also became infiltrated with fat 
after the muscle fibres had disappeared. The appearances would 
point to the changes in the muscle fibres as the primary change, 
the fibrous overgrowth and the lipomatosis being concomitants in 
varying degrees. (See Plate LXXXVI. Fig. 4j and Plate XC. 
Figs. 3 and 4.) 

‘ The condition of the ijerijgheral nernes, — ^The sciatic, anterior and 
posterior tibial nerves were examined and were found to be quite 
normal. 

‘ The condition of the spinal cord. — The part of the spinal cord 
received was the lower lumbar and sacral portions. There were 
two longitudinal fissures. The higher fissure was about the lower 
end of the lumbar portion on the left side and entered at the 
posterior nerve roots, running directly forwards. The upper 
extremity was pointed, the lower somewhat blunted. It measured 
about half an inch in length and its margins appeared smooth. 
Almost immediately below this fissure was a second of about the 
same length. It was rather wider at its lower extremity where it 
entered the cord a little in front of the posterior nerve root, and 
on section could be seen to curve inwards to reach the posterior 
median fissure, thus enclosing with the latter a portion of the cord. 
This enclosed portion was largest below and diminished on 
passing upwards, the fissure gradually approaching the posterior 
surface. 

* Microsmpiml examination. Upper fissure, — On making sections 
from above downwards^ it is found that the fissure is visible in tfi# 
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posterior horn before it reaches the surface. Examined at this 
level, the line of the fissure is seen to be aiiiero-})Osieiior, the 
anterior extieniity reaching a little lu front of tlie dec}) cxbieiiiity 
of the anterior median fissuie, the posterior extremity coming 
close to the surface at the entrance of tlie posterior nerve root. 
The *anterior pait of the fissure shows signs of inechanicai exten- 
sion ; its margins are irreguLii, the suirounding tissue i.s opened 
up, whilst ganglionic cells with their processes are seen Ijing 
exposed and perfectly well preserved as regards foim, etc. The 
fibres in the posterior nerve root at the posterior end of the fissure 
are somewhat broken up and separated. The intermediate (or 
middle) part of tlio fissure shows much more detmitc margins and 
the tissue arouml is distinctly condensed and stains more deeply, 
ihit while this is so, tlieic is no very definite stiuctiuai arrange- 
ment of tissue along the imirgin, no cellular proliferation as 
indicated ])y excess of nuclei, and no special ariangerneiit of 
cajullaries. One or two nerve cells can be seen close to the margin 
of the fissure, some of these aj^pear im])Oifecfcly preserved or degen- 
erated, %vliilbt others appear normal. In one of the sections a 
ruptured capilLuy is si en crossing the flssuie, the bioken ends 
projecting liom the two sides. At this level, the siuface of the 
})Osterior column on the s«imG side curves below the outline of the 
cord to the posterior nerve root, and the column is consequently 
considerably smaller on tliib than on the other side. 

" At a lower level, the fissure reaches the suiface and the posterior 
surface of the posterior columns curves with a bold -aweop into the 
iissuie, the left posterior column being still miicli smaller than the 
right. The inaigiiis of the fissure present much the same char- 
acters as desciibed above. The fibres in the posterior cornu 
coming from the posterior root are cut obliquely across by the 
fissure. The surface of the postciior columns has been denuded 
of pia, but is smooth and regular. (See Plate LXXXVI Figs. 2 
and 3.) 

The nerve cells in tlie anterior cornua arc numerous and ab- 
solutely healthy. 

'‘Nafu'ieof fhefissme — What is the nature of the fissured In 
f.ivour of part at least being natural is the regular i by of the 
margins and the condensation, and so much is thm the case at 
places that it is difficult to conceive of its being produced hy arbi- 
holal means. But, on the other hand, so far as I can find after 
careful examination of the edges, there is no structural altenition 
which must necessarily be looked upon as tmie mortem. The siir- 
lace of the cord also shows signs of injury posteriorly, in the 
strqipiiig of the ])ia, displacement of the neive roots, etc. My 
impression at first was that there had probably been an elongated 
area of softening in the xiosicnor cornu which had been artificially 
extended to the suiface, but this supposition would not explain 
the condition of the left x>obterior column at the higher level 
desciibed, i e. before the fissiire reaches the surface. At this level 
the left posterior column is much smaller than the right. It must 
cither have been so naturally — which is not the case at higher and 
lower levels in the cord — or a portion must have been shaved off, 
when the pia was removed. Wo far as I can see, it is impossible 
to come to an absolute conclusion, bub 1 do not think there is 
sufficient evidence from the sections alone to enable one to describe 
the changes as being undoubtedly ante moitem, 

® As regards the lower fissure. After careful examination, I caii-” 
nob look upon it as natural. In fact, I think all tlie appearances 
could be produced by force applied a little in front of the posterior 
nerve root and acting backwards. Such force might strip the pia, 
displace the nerve roots backward and cause a fissure or fracture 
into tire posterior median fissure. At the upper part of this 
fissure there is a small rhomboidal space in the line of the pos- 
terior median fissure which at first suggests a loss of substance. 
Bui I think this may have been produced by the posterior part 
springing backwards/ 

As I have already stated (see jiage 82) I feel great hesitation in 
expressing a positive ojiinion as to the significance of the changes 
which ax*e present in these sections. That some of them are arti- 
ficial 1 have little doubt, but that they are altogether duo to tliis 
cause is by no means clear. I fail to see, for example, how the 
condition represented in Fig. 3, Plate LXXXVI., could be altogether 
the result of artificial damage. Br. Muir takes a different view. 
After a very careful examination he concludes that there is no 
structural alteration which must necessarily bo looked upon as 
ante morUnk Further, it will be noticed from Professor Bhcriing- 
ton% report (see p. 100) that the outlying cells in the white 
matter of the lateral and posterior columns are unusually numerous, 
and that in the tip of the lateral column there aro little islets of 
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gelatinous substance which are rarely, if over, present in the 
nor mid spinal cord. 

I was })articiilai ly struck with these peculiar itie=i, and iTofcssor 
Shell in gtoii confirms iny opinion that they aro most uriu.sual. 
They seem to suggest a coiigisiiUl malfoimabioii of di.stiibubion of 
the cellular elements and gelathioiis substance. 

Feeling so miicli doubt as to the nature of the coid changes, I 
submitted the sections to Professor Sherriaglon, who lias kindly 
sent mo the following opinion regarding them : — 

Professor Sliorring ton’s Report. 

* I liave examined with interest the specimens of spinal cord 
received from you. 

"^Tlie specimen was certainly well hauleiied, an important point 

j^^dging of the chaiacter of the fissure and cavity, I think 
some of these fissures offer the hardest problems in morbid 
liistology. 

‘ The appearance of a condensed edge can be sometimes given 
and closely resemble a sclerosid edge oven in a purely artificial 
cavity. Some yeais back I iiiadi a number of artificial cavities in 
portions of spinal cord purposely hy bending the pieces of cord at 
a not very sharp angle and tying iliem in that position and then 
hardening in Muller’s fluid. The ca\itie.s obtained nearly always 
affected the posterior column and always ran into the grey matter 
opening there into a larger space. The sections through such 
ante-facts do not, however, agree in character with the appearances 
in your specimen. I do not think the cavity in your preparation 
explicahle as an ante-fact. 

^By hardening in bichromate we sacrifice the grey matter — 
except the borders of the coarser ganglion cells in it — for the sake 
of the white column. The spoiigiosa is shrunken much more 
than the white matter, as can be seen hy its sunken level at 
the ends of a block of cord hardening in Muller. Also tho con- 
nective tissue shrinks (even the tough dura) much more than the 
white matter. If a short length of cord with dura slashed trans- 
verbcly over one half and left -without transverse cuts over the 
otluu' half, he placed in bichromate, an hour’s time is enough to 
curve it strongly over toward the side of the unslasheil dura. 

‘ Cavities winch aie ante-facts are, 1 am convinced from what I 
saw at that time, due to unequal slninkage of grey matter and 
connective tissue on the one hand and of white matter on the other, 
resulting in remling and cleavage. The cavity in your preparation 
gives me, on detailed exainination, tlie impression that it hab 
extended to the surface in the hardening. I am led to think 
there was no fissure which reached the cord in the fresh state, but 
that ill the dejith of tho posterior horn, or posterior part of grey 
matter further forwtiid, there was either an actual cavity or a 
region of altered, loosened, atrophic tissue which, under hardening 
and dch 3 ulration, shrank greatly, splitting as it did so the weakest 
part of the wall of tissue adjoining. I imagine this happened 
when in the bichromate and before tire prepaiation was placed in 
s}>irit, because the tissue houmling the cavitj^ ami cleft bear marks 
of having been })articularly under the aoLioii of bichromate. 

'Your letter does not mention what muscular groups were 
involved. Of the preparations received, none seem lower than 
the 2nd sacral segment, none higher than the ith lumbar. The 
anterior horn cells therefore are those innervating, in segmental 
series downward, the pretibial muscles and dorsal of foot, the 
post-tibial muscles, the hamstring muscles, the sole o-gast roman ius 
and plantars, I presume that at least some of those Buffered as in 
the usual form of the disease. I am the more impressed there- 
fore by not being able to detect any indubitable departure from 
the normal in the ceils of either anterior horn in any of tho pre- 
parations ; they appear normal in size, number and grouping. 

There is, it is true, .some asymmetry, but not more than is 
commonly met with — perhaps because it is very hard to keep tlio 
plane of a section mathematically accurately transverse. The 
sections aro the more instruedve as they give good opportunity of 
examining some of the motor roots. These appear absolutely 
normal in every instance available. 

^Tha posterior roots aro also quite normal in appearaTrc.s......TTie 

groups of very small fibres (not present in the anterior roots of 
this region) form a normal constituent of the sensory roots of tho 
region, and seem about usual hi number and perfectly Bound. 

' The colls dose outside the lateral edge of the posterior cornu 
are well seen, but not nmtmdhj numerous, Belonging to the 
group is the on© with the long, so far as seen unbranched, pro- 
cess directed toward tho place of entrance of the posterior root, 
I cannot think the process does get into the root : it is probably 
x>m which turns up or down in the lateral white coliimm Th/^ 
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cell reminds one, but it would not be possible to state positively 
that it be so, of one of Cajal's phoricordonar' cells lying near 
the posteiior cornu and giving tioo axis cylinder process, one to 
the lateral column and one to the posterior column. (The same 
cell seems visible in the two sections.) 

‘ The carmine stained islets no largei than ganglion cells which 
lie fmthcr out from the lateral tip of the posterior horn do not 
appear to me to he neive-cclls : one has a capillary (in cross 
section) bedded in it, another had a tiny neuroglia cell in it, 
none have any nucleus like the nucleus of a ganglion cell. These 
little islets are I think outlying bits of the gelatiiiosa of the 
posterior horn. I have never noticed such before, but I am 
strongly of opinion that is what they are. 

* The growing up, and epithelial proliferation, about the central 
canal is of course common enough in the cords of persons over 
forty, but is rare in my experience at ages cailier than that.’ 

In answer to a further letter, Professor Sherrington adds : — 

^ I did not refer to the cells in the posterior column between 
darkens column and the j)osbeidor median iissuie, and am sorry I 
omitted to do so. They aie a normal feature of the cord, especially 
I think of the human coid, m which Clarke’s column is better 
developed than in any animal. No mention of the colls is, so far 
as I know, made in any book; for that reason I wrote a short 
account of them not long ago, and gave some hguies illustrating 
their position. I think they must ho considered outlying memhers 
of Clarke's column. I post you with this, a copy of the paper 
which contains one’s reasons for thinking the cells aie cells of 
Clarke’s column. A point of interest in your specimen is that 
they occur in the 4th lumbar segment (if i am not mistaken in 
judging by the features of the sections), and I have never pie- 
viously met with the cells lower than the 3id segment, which 
itself often contains none, though the 2ud always does 

‘As to the cells in the lateial column outside the posteiior horn, 
I think them moie ahuiidaiit iu youi sections than I have ever 
noticed before ; it is, however, quite usual for a section lieic and 
theie from this region of cord (human) to contain one or two.’ 

Case V. (Case G* in this family.) — J. G-., aged 8, was 
first seen on 17th lAbiuaiy 1893. The patient pieseiitcd 
all the features of pseudo - hypeidi opine paialysi's in an early 
stage. 

Previous History. — This patient began to walk when lie was 
eighteen mouths old. He was always more or less stiT in liis 
movements; he could never luii and jump like otliei lioyo. 

Ill this case the disease commenced giadually and without any 
obvious cause, when the patient was four yeais of age. In liis 
case it was noticed rather earlier than in the other two patients, 
his mother says because they weie on the look-out for it. 

Ooudition on 17th December 1893. — The patient is well 
nouxished, and tall for his age. 

The gait is typically waddling ; the hack hollowed out in the 
lower dorsal and lumbar regions. Tlie patient gets up from the 
floor in the characteristic pseudo-liypertropliic manner. When 
held up by the armpits, the shoulders go up to the ears. 

The calves are large, measuring 10 inches. The thighs are 
somewhat enlarged, measuring 11 inches. The knee-jerks are 
absent. The bladder and rectum are normal. The sensory 
functions axe normal. The patient is a bright, intelligent boy ; 
the general health is good ; there is no visceral disease. 

The condition of the patient at this date is represented in 
Plate LXXXVIII. Fig. 3. 

Condition on June 1894. — The patient was at this date 

again carefully examined. He was very much worse. The follow- 
ing notes were taken : — 

The disease has made rapid progress of late ; the patient is now 
unable to stand or walk There is marked retraction of each 
tendo Aehillis with drawing up of the heel. The calves are still 
relatively enlarged, hut they have undergone considerable atrophy 
during the past year, The right calf now measures 9| inches 
and the^left 9 inches. The right thigh measures 10 and the 
Mt inches* The infraspinatx muscles are slightly enlarged ; 
the pectorals very much wasted; the serratus magnus slightly 
hypertrophied. 

The patient is able to crawl about the floor, but the arms are so 
weak that they frequently give way. He often tumbles while 
creeping and hites Ms lip. At the present time a scar is present 
on the lower lip, the result of a wound inflicted in this manner. 

The general health is quite good. 

Condition on 8th October 1896.— During the past two years the 
been conflued to bed. The general, heath has been 


quite good ; the intellectual faculties bright ; but the muscular 
weakness has steadily increased. So far as his lower extremities 
are concerned lie is now a helpless ciipple and the upper extremities 
aie very feeble. The lower extremities arc the seat of marked 
contractures (ankles and knees). The muscles both of the lower 
and upper extremities aie gicatly emaciated ; the muscular wasting 
is more maiked in the thighs and aims than iu the legs and 
forearms; the infraspinafci appear to be still slightly enlarged; 
parts of the calf muscle>s and trapezii also present some (slight) 
signs of pseudo-bypertroidiy. The facial muscles and the tongue 
do not appear to be affected. 

No fibrillary twitchings were observed. 

The knee-jerks are absent. 

The bladder and lectiim are normal. 

Tlie sensory functions and the intellectual faculties are absolutely 
normal. 

The viscera are all healthy. 

From the following table of measurements it will be seen that 
the limbs have grown considerably in length, but have diminished 
in thickness. The feet have grown but the hands and fingers aie 
small ; the patient’s mother volunteered the remark that ‘ the 
hands have not grown at all.’ 

Metiburemmts , — The detailed measurements are as follows ; — 



Feb. 1893. 

1894. 

Oct 1S96. 


Inches. 

Inchea. 

Indies. 

Length of thigh .... 


m 

14.h 

„ fibula .... 


n 

12’ 

Thickness of thigh, thickest pait 

11 

10] 

9', 

„ ,, calf ,, 

10 

9 

8 ] 

Length of humerus 



10 

„ ulna .... 



tj i 

‘ 4 

Thickness of aim, thickest x^ait 



6 

,, ,, just below the ten- 




don of the deltoid 



5\ 

Thickness of foieaim 



6 ] * 

Length of hand, wiist to ti]) of middle 




finger ...... 



5 

Length of middle finger . 



o 

o 

,, foot 



s 


The four female children in the family all remain unaffected ; 
they aie tall and well-developed gills. 

Remarks. — In these three Ccases the disease seems to have com- 
menced at much the same age — about the fouitli or fifth year; in 
all of them the disease advanced slowly until the tenth year, when 
the power of walking and standing was rapidly lost. In the two 
elder patients extreme muscular atrophy was developed after this 
date; both patients died at the age of IS from an intercurrent 
complication (bronchitis and pneumonia). In the third brother 
the disease is pursuing exactly the same course. 

In the second case in this family (Case IV.) the muscular 
atrophy was so extreme that when I first saw this patient I was 
inclined to doubt whether it was really a case of pseudo-hyper- 
trophic paralysis. The muscular atrophy was so extreme as to 
suggest a lesion of the anterior horn of the spinal cord (poliomyelitis 
anterior acuta) rather than of pseudo-hypertrophic paralysis. 
Eiit (a) the history of the case (the way in which the disease had 
developed, the condition of the muscles, the character of the gait 
in the early stages as described by the patient’s mother) ; and (b) 
the condition of the patient’s younger brother — ^for in his case 
the typical characteristics of pseudo-hypertrophic paralysis were 
all present — proved without any doubt that the case was actually 
one of pseudo-hypertrophic paralysis. And this opinion was 
confirmed by the condition of the muscles post mortem. The 
changes in the muscles (see Dr. Muir’s report) were quite typical 
and characteristic (see Figs. 3 and 4, Plate XO.). The multipolar 
nerve cells in the spinal cord were numerous and healthy, and the 
peripheral nerves were normal. 

It is interesting to compare this case with a case figured by 
Hammond in his work on the Nervous System (see Fig, 61, p. 
538). I must confess when I first saw that plate I doubted the 
correctness of the diagnosis, and I may say that when I showed 
the photographs of my own patient to Dr. Marinesco during his 
recent visit to Edinburgh, he at once expressed doubt as to the 
case being one of pseudo-hypertrophic paralysis. 

It is important to note firstly^ that in the second brother the 
growth of the bones (in length) was not interfered with ; and 
secondly^ that nobwithstanding the extreme degree of muscular 
atrophy which had been present for several years before the 
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patient’s death, the multipohar nerve colls iii the anterior cornua 
of the spinal cord were (with the exception of a very slight latfcy 
and pigmentary change in a few isolated cells) perfectly noinial 
in cvciy respect. Indeed one could not wish to see a more perfect 
demonstration of multipolar nerve cells than in Dr. Muir’s 
beautifully prepaied sections of the lumhar eiilaigcmcnt of the 
spinal cord in this remarkahlo case of myopathic muscuhar atiophjg 
supervening upon typical pseudo-hypoi trophic paralysis. 

The series of cases is then specially intci eating h(‘cause of the 
extraordinary degree of muscular atiophy wdiicli lias lieen 
ultimately developed, and hocaube of the fact that the case of 
the youngest patient has been carefully watched for the past three 
and a half years — fiom the pseudo-hypertrophic stage to the stage 
of muscular atrophy and coutiacfcure. No doubt, if thus patient 
survives for a few years, his condition ivill ultimately bo identical 
with that of his eider brotliexu (See Plate LXXXVIll. Figs. 1 
and 2.) 

Case VI. T 3 ?pical pseudo-hsrpertrophic paralysis. 

J. H., age<l 11, was seen at the Eoyal Infirmary on March 18th, 
1894, sulfeiiug from an advanced stage of pseudo-hypertrophic 
paralysis. 

Previous History. — The patient’s father states that the difficulty 
ill walking began two years ago, hut the disease was evidently in 
existence befoie this, for the boy used frequently to fall before 
the feebleness in walking was recognised as the result of disease. 
The onset was gradual and without any obvious cause. The 
patient’s general health has always been good. He was three 
years old before he walked. When the disease commenced ho 
used to walk on his toes. 

Family History. — The paients are healthy people. No similar 
case lias, so far as is known, occurred in any of their relatives. 

The family consists of six childien, three boj^s and tliiee gills. 
The patient is the only member of the family who is, so far, 
atrccted. The ages of the children aie as follows : — 

A. Boy, aged 1 5 ; quite well. 

B. Gill, aged 13; „ 

C. raiicnt^ boy, aged 11 ; affected. 

D. Gill, aged G ; quite well. 

E. Boy, aged 3 ; „ 

F. Gui, agedV, „ „ 

Condition on March 18th, 1894. — The patient is now quite 
unable to stand or walk ; indeed, he is so feeble that he cannot 
tuin over from his back on to liis face. 

The calves, thighs, buttocks and infraspinati muscles are 
enlarged and film. The right thigh at its thickest part measures 
12, and the left 12^^ inches. The right calf measures S'^ and the 
left 9^ inches. 

The pectoral muscles and muscles of the upper arm aie atrophioih 
The deltoids are slightly enlarged. The facial and tongue 
muscles are natural. 

There are no fibrillary twitchhigs. The patient was only seen 
once and the electiical reactions were not tested. 

The plantar reflexes and the knee-jerks are absent. The 
cremasteric reflex is present on the left side. Theio is no testicle 
on the right side of the scrotum. 

The bladder and rectal reflexes arc normal. 

The sensory functions are quite natural. 

The intellectual faculties are normal 

The appetite and general health are excellent. There is no 
visceral disease. 

SubseoLuent History. — I have not had the oj)portunity of seeing 
this patient again, but Dr. Lorraine, who kindly seat him to the 
hospital, tells me (October 15tii, 1896) that Mie remains very 
much in bUik^ quo; he has, however, got very stout (in this 
respect the case forms a very remarkable contrast to Cases III., 
IV. and V.); as he sits in his chair he looks very well, even 
intelligent ; appetite good ; sleeps well ; is very anxious to have 
something done for him/ 

Case VII. Pseudo - hiypertropliic paralysis witli 
marked muscular atrophy. 

T. S., aged 12, was seen at the Edinburgh Eoyal Infirmary on 
21st June 1890, suffering from marked muscular atrophy, the 
result of pseudo-hypertrophic paralysis. 

Previous History. — The difficulty in walking was first noticed 
four years ago when the patient was eight years old. Difficulty 
in going downstairs was the first symptom; he had to place one 
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leg before the other in order to get down. His father states that 
at tliat time liis legs were ^ teriibly thick ’ in tiie calves, but that 
Aiow they are getting smaller than they were in the *'bran”.’ 
The disease commenced gradually and without any obvious cause. 
As a child, the patient used to sutler from bronchitis. 

Family History. — The patient is the eldest of four children ; 
Ills two brothexs and his sister were, when the patient came under 
my notice, unalfectod. One of the younger boys has since mani- 
fested symptoms of the disease, but I have unfoiluuately not had 
an opportunity of seeing inm. 

Present Condition — When the p<iiient stands eiect, there is a 
deep liollow m the back due to aiikro-po&terior curvature in the 
lower dorsal and lumbar legions; the shouldeis arfe thrown back, 
blit a line let fall from the scapula falls within the pelvis. (See 
Fig'.. 4 and 5, Plate LXXXVIll.) 

The gait veiy peculiar; the patient walks with a very loose 
gait ; this and the atiophied condition of the limbs reminds me 
of a spider ci ab. 

The calvG.s are relatively large and firm ; the muscular power 
of the calf muscles appeals to he good, for the patient can raise 
himself well on his tiptoes. The left calf measures 10^ and the 
right 10 J inches. The thigh muscles arc markedly atrophied. 
The left thigh measures at its thickest part lOJ inches and the 
right 10 J inches. 

The buttocks are not enlarged. 

The infraspinati, jiectorals, muscles of the shoulder girdles and 
upper extremities including the deltoids are markedly atrophied. 

The knee-jeiks are absent ; the plantar reflexes natural ; the 
cromasteiic leflexes veiy lively. The oiganic reflexes are normal. 

The patient gets up from the ground in a chaiacteristic pseudo- 
hypertrophic manner; but before lie climbs up hh thighs he 
places his legs very widely apart (see Fig. 11, p. 86). It is 
extraoidiiiary that he can raise himself in this way to the erect 
position. 

Theie is some talipes equinus, and the foot is shaped very much 
like that of Friedreich’s ataxia. The tendoub on the front of the 
foot are prominent. 

There is some vasomotor mottling of the legs and feet. 

The sensibility of the skin is normal. There is some doubt as 
to the condition of the muscular sense, for the patient cannot find 
his toe when liis eyes are shut and it is held up in the air. The 
power of appreciating weights tied on to the foot seems normal, 

Co-oidinatiou is perfect. 

The patient Ls a very sharp boy ; his father says that the school- 
master IS very much imt about at bis being away from school. 

The general liealth is excollent. The thyroid is slightly 
enlarged. 

Treatment. — Arsenic, strychnine, iioii, cod-liver oil, massage and 
faradism wcie in turn prcsciibed. 

Progress. — The patient gradually got worse, and died in 
December 1893. Thez'e was, unfortunately, no post-mortem 
examination. 

Eemarks. — When this case came under my notice it resembled 
the juvenile form of the disease, rather than p.seudo-hypertroj)hic 
paralysis; but in the eai her stages of the case the calf muscles 
had been greatly enlarged. The case was clearly, therefore, one 
of pseudo-hypertropluG paralysis with a very marked degree of 
muscular atrophy. 

Gas© VIIL The facio-scapulo-humeral type of Lan- 
doujay and D^jerine: Death from influenaa and bron- 
chitis ; Post-mortem examination ; Very little change 
in the affected muscles. 

G. d. A., aged 10, was sent to me on November 13th, 1892, by 
the late Dr. Chapman of Inverness, complaining of muscular weak- 
ness and difficulty in walking. 

Previous History. — At the end of December 1891, the patient 
had a mild, attack of influenza; he was not laid up with it The 
difficulty in walking was first nodcod after the influenza, and kis 
gradually increased since. His father says that he is so weak on 
ills legs that the slightest push is sufficient to shove him over ; his 
legs are apt to double up under him, esj^eciaily when ho goes 
up or down a Mil ; he is consequently apt to fall. He has great 
difficulty in going up and down stairs and in raising his foot over 
any obstacle. lie is gradually getting worse. His parents have 
been obliged to take him from school, for they wore afraid he 
would fall going up and down the ^ill on which their house is 
situated. 
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Before this disea&e commenced, the patient enjo3"ed good health. 
He had a slight attack of measles when eight years of age. He 
used to have nightmare, but has not been troubled in this way for 
a long time. 

Family History. — The patient is the eldest of five (living) chil- 
dren; their ages are as follows : — 

A. The ])aheut, boy, aged 1 0 [ 

B Girl, aged 7 ; healthy. 

B. Boy, „ „ 

H „ 3i; „ 

F. ,, died of iiilluenza when 1 1 months old. 

TJie parents are healthy people. The near relatives on hoth 
sides of the house are very healthy and robust. hTo case of a 
similar kind has ever occurred in any of the patient’s lelations. 

Present Condition. — (November 13th, 1S92) The patient is a 
tall, healthy-looking hoy. The general healtli is excellent. In- 
tellectually the patient is bright, siiar^o, and full ot fun. He is 
a splendid sleeper. 

The gait is waddling. In the erect position, the spine is curved 
in the antero-posterior direction, the slioulders thiowu backwards 
and the chest forwards. 

The calves feel hard and firm ; in comparison to the thighs the}" 
are relatively somewhat lai'ge ; none of the other muscles are 
enlarged. The pectoral and scapular muscles and the muscles of 
the upper arms are markedly atrophied. 

The right calf measures 10 and the left 10 inches. Tlie right 
thigh measures 11^ and the left 111 inches. The right foreaim 
measures 7 and the left inches. The right aim measnies G] 
and the left 6] inches. 

The feet are large and flat, and the hands are large. 

Very distinct fibrillary twitcliings are to be observed in the 
muscles of the back, in the pectoials and muscles of the upper 
arms. 

The muscles contract biiskly to the faradic current ; there is 
no reaction of degeneration. 

The knee-jeiks are active. The jflantar lefiexes are brisk. 
There is no afl'cetion of the bladder or rectum. 

The sensory functions arc (|uite normal. There is no vasomotor 
mottling of the skin. 

The circulatory, lespiiatoiy, alimentary and urinary systems are 
normal. 

The condition on 22nd December 1894. — The patient was seen 
with Dr. Forsyth at Inverness ou 22ud Decembci 1894, and was 
admitted to the Edinbingh Eoyal Infiimaiy on I4tli January 
1895. The following notes were made on 22iul December 1894, 
and the observations subsecpientiy checked while the patient was 
in the Infirm aiy. 

During the two years which have elapsed since I last had the 
opportunity of examining the patient, the disease has steadily pro- 
gressed in a downward direction. The patient is now unable to 
stand or walk unless supported. He has grown greatly in height 
and now looks both old and big for his years. The sexual 
development is precocious ; the pubes are covered with hair and 
the penis and testicles are much lai'ger than m the average boy of 
his age. 

The muscles of the calves do not now appear to be enlarged ; the 
muscles of the thighs are somewhat enlarged; the buttocks are 
of normal size. The muscles of the back are atrophied. The 
vscapular muscles (including the infraspinati), the pectorals, the 
iatissimi dorsi, the lower portions of the trapezii and the muscles 
of the upper arm are extremely wasted. The deltoids, particularly 
the left deltoid, are slightly but distinctly enlarged. The forearms 
are rounded, the muscles distinctly atrophied, though much less so 
than those of the upper arms. The small muscles of the hand are 
affected ; the hands are weak and there is a distinct commencing 
bird-claw condition; the thenar and hypothenar eminences are 
wasted. The hands and feet are cold to the touch and of a purple 
colour ; but the patient says he does not feel cold ; indeed, he enjoys 
beingfeut even in cold weather. 

T^he mmBwment$ at this date were as follows (I append the 
measurements on November 13th, 1892, for comparison): — • 

Now 13, 1802. 
Inches. 

10 
10 


u| 


Dec. 22, 1894. 
Inches. 

Eight calf, at thickest part . . 

Left calf „ „ , . 9|* 

Xength of foot from heel to tip of 
big toe 9 

^ y ^ Eight thi^ at thickest p^t . . 14 

^ , n ^ - 13^ 


Bight upper arm at thickest part 
Bc'ft ,, ,, ,, 

Th'glit forearm at thickest part . 
Left „ „ „ 


Bee. 22, 1891. Nov. 13, 1892. 
Inches. luches. 

71 6} 

71 6i 

71 7 


6 } 


Occasional fibrillary twitchings were observed in the pectoral, 
but not in any of the other, muscles. 

On attempting to raise the patient by the arm-pits, the shoulders 
go up to the ears. 

The knee-jeiks are absent; they were present in November 
1892. 

The functions of the bladder and rectum are unaffected. 

The (oiichtiou of the face , — The facial muscles appear to be more 
maikedly involved than any of the other muscles. When I saw 
the patient two years ago I was suspicions that there was some 
involvement of the muscles about the mouth, and I wrote to Dr. 
Foisyth some time after I had first seen the patient, asking him if 
he could send me a photograph of the boy’s face, in order that I 
might study this point more carefully. 

On 22ud December 1894, the patient’s mother, who is veiy 
intelligent, told me that the first defect which she had noticed was 
a difficulty in smiling and moving the lips; this was apparent 
before the {lifilculty in walking was observed. 

The patient’s expression is peculiar. His face and head are 
large; the head is coveied with a great profusion of thick coarse 
black hair. The expression is sedate and stolid-looking. The face 
is pale ; about the eyelids it looks full and slightly swollen. The 
lower lip is rather thick and somewhat pouting. The patient 
cannot close the lips firml}^ When asked if he could whistle, his 
moilier answered for him ‘ He can only whistle through his teeth/ 
When told to try and whistle, the mouth remained open, the lips 
were not approximated. As his mother says, he wdiistles through 
his teeth. lie is quite unable to raise his upper lip so as to show 
Ins top teeth. When ho smiles, his mouth is diawn out transveisely. 
His mother mentioned this of her own accord (she evidently was 
a very acute observer). On another occasion, when asked if he 
could smile, he said, ' No, I look as if I were going to cry when I 
try to smile.’ liis friends had, ho said, told him this. The mus- 
cular power of the cheek muscles is markedly impaired ; he is quite 
unable to suck in the cheek against resistance. The patient can 
dose liis eyes, but the power of the oibicularis palpebrarum is 
notably impaired. When the eyes are closed, slight upward 
pressure of the finger is sufficient to raise the lids. He cannot 
wi inkle the forehead. When ho is eating, food collects in the 
sides of the cheeks. The tongue is peihaps slightly enlarged. 

Microscopical examination of a portion of the calf muscles 
removed during life. — During the patient s stay in hospical a small 
portion of tlie calf muscle was, with the consent of the patient and 
liis parents, removed under chloroform by hlr. CotterilL The 
wound healed by first intention. 

The portion of muscular tissue was, immediately after its 
removal, placed in Muller’s fluid. Dr. Muir kindly made sections 
of it and reported to me as follows ; — 

‘ I can find really very little change in this muscle. The fibres 
on transverse section are more circular, i.e, less polygonal, and 
are less closely opposed to one another, than in normal muscle, 
and a few show slight traces of vacuolation, but this is not at 
all marked. The fibres are regular in size; and on the whole 
slightly larger than normal ; there is no nuclear proliferation nor 
splitting of fibres, and no lipomatosis.’ 

Death from pneumonia. — On 10th March 1895, the patient 
was unfortunately attacked by influenza and pneumonia and died 
on March 14th, 1895. 

Post-mortem examination and report of the microscopical con- 
dition of the muscles, spinal cord and peripheral nerves.— The 
post-mortem examination was made on 15 th March by Dr. Leith, 
to whom my sincere thanks are due for the exhaustive examina- 
tion which he has kindly made of the tissues and organs, and for 
the very great time and attention which he has expended on the 
research. 

— ^Portions of the following muscles were examined 
microscopically: — ^The buccinator, lip muscles, temporal muscle, 
splenius, pectorals, infraspinatus, deltoid, biceps, calf muscles, qua- 
dratus femoris and gluteus maximus. 


Norifi.— la December lS94, the patient was much bigger and his bones much 
larger than in November 1892. This must be taken into account in esti- 
matiug the comparative measurements at the two dates. The moat striking 
alteration in the measurements is that while the calves have deoreased, the 
thighs have greatly increased. 
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The lij), buccinator and calf muscles were the only muscles in 
which any definite mici oscopical changes were observed. The 
other muscles euumeuited above were all in a condition of extreme 
atropliy, but their structure was apparently healthy, the only 
change noticed being that the muscular fibres wore, on tiansvcrse 
.section, found to be more cii^cular than noimal. 

In the lip, calf and bucemator muscles, the muscular fibres, on 
tran»veise section, were found to be more circiilai than normal. 

There was no lipomatosis. In some of tlie muscles, the calf 
muscles especially, there seemed to be a slight excess of fine 
fibrous tissue between the muscular fibres. 

On longitudinal section many of the muscular fibres appeared to 
l>e in a process of longitudinal splitting into smaller fibres. This 
change was in places apparently preceded by proliferation of the 
muscle nuclei. 

Many of the muscular fibres in thes(3 (lip, buccinator and calf) 
muscles rvero smaller than normal. This w’as perhaps the most 
striking change observed. 

A few of the fibres appeared to bo hypeitrophied, but tliis 
change was doubtful. 

Spimtl co)cL — The spinal cord, especially in the cervical enlarge- 
ment, was distinctly thicker than normal.^ The stiucture of the 
spinal cord was quite normal, except perhaps in the lower part of 
the cervical enlargement, where some of the fibres of the postenor 
columns ax->peared to be arranged in a j)ecuiiar whoiled manner. 
The multipolar nerve cells of the anterior horn were numerous 
and apparently quite healthy. 

Penphentl iwves, — The sciatic and jDo&terior tibial nerves were 
quite healthy. 

The small nerves »seeii amidst the muscular fibres, in transverse 
microsco])ical section^, appealed to be quite noinnal. 

Eemarks, — In this case, the clinical features when the patient 
was fiist seen weie those of progressive muscular dystrophy. 
There was no pscudo-hypertTOpliy except x>Gihax)S in the calves, 
wi'ich were relatively slightly enlarged in comparison with the 
thighs. The muscular atiophy in the arms and scapular muscles 
was much more marked than it usually is in the eaily stages of 
p se u do -1 1 y p e r t r ophi e i) ar aly sis . 

The case is of great interest because of: — (1) The veiy definite 
presence of fibiillary twitchings j (2) The active condition of fclie 
knee-jerks ; and (3) The veiy slight changes which were found on 
microscopical examination. 

In the xiortion of calf muscle removed during life, the only 
apparent change was the unilormly circular shape which the 
muscular fibres presented in transverse sections. 

In the numerous muscles examined by Dr. Leith after death, 
there appeared to be no microscopical change except the more or 
less uniformly circular outline of the fibres in transverse section 
(the same condition which was found by Dr. Muir in a portion of 
the calf muscle removed during life). 

In the lip, buccinator and esjiecially the calf muscles, more 
decided alterations were present. Many of the muscular fibres 
w’ero smaller than normal and a few ajixiear to be hyxiertrophicd. 
Some of the fibres were obviously undergoing longitudinal sx>lit- 
ting. In the calf muscles a slight excess of fibrous tissue was 
present between the muscular fibres. 

Oonsidering the extremely atrophied condition of the muscles, 
the absence of any striking change on microscopic examination is 
very remarkable, especially when it is remembered that the spinal 
cord and perijfiieral nerves appeared to be quite healthy. 

When the case came under observation for the second time 
(December 1894), it was even more interesting and important 
than it was in November 1892, The condition of the patient in 
January 1895, and the way in which the case had progressed 
showed that the diagnosis (progressive muscular dystrophy) which 
was made when the patient was first seen was correct. 

The case seems to form an intermediate link between Erb’s 
juvenile form of progressive muscular dystrophy and the facio- 
scapulo-hnmeral type of Landouzy and D4jerino. 

If the mother^s observation is to be trusted, the facial muscles 
were involved quite early in the case ; p^ossihly they were the first 
muscles to be affected, but with regard to this I cannot speak 
definitely* The disease seems to have cammenced when the 
patient was about nine years of age — considerably later than in 
most of the cases which Landouzy and D^jerine have described. 

In December 1894, the case seemed to he a typical mixture of 
Erb’s Juvenile form and the Landoiizy-D^jerine form of the 
disease* The affection of the facial muscles was at this date 

* t have noted the same condition in another ease (the case represented in 
Hate 1) ^ in it the spinal wd was malformed. 


most marked, and the condition of the upper extremities was 
typical of Erh’s juvenile form — atrophy of the scapular muscles, 
enlargement of the deltoids and atrophy of the upi^er arm muscles, 
the forearm muscles being comxiaiativeJy well preserved. It 
differs from Eib’s juvenile form in its typical stage inasmuch 
as the small mubcles of the hand arc distinctly afiected and 
the forearm mnscles are beginning to waste. Bui it must be 
lemomlieied that in the advanced stages of ErhT juvenile form of 
progressive muscular atrophy tlipse muscles may bo affected 

Landouzy and D6jenno originally believed^ that the form of 
muscular dystroxfiiy which goes by their name was a separate 
and definite disease and that it was not a mere variety; they 
further tliouglit that in it p send o-liy peril ophy does not occur. 
This opinion is now abandoned and this case conclusively shows 
that it was incorrect. In the eailier stages of this case, the calf 
muscles were relatively enlarged, and at the present time, wlieu 
the great majority of the muscles throughout the body are 
markedly atrophied and when the condition oi’ the facial muscles is 
typical and characteiistic, the muscles of the thigh and the deltoids 
are distinctly enlarged — in a condition of pseudo-hypertrophy. 

The existence of distinct fibrillary twitchings was in this case 
undoubted. 

For all of these reasons the ease is a most important and interest- 
ing one. In passing, I may also allude to the iirecocious sexual 
develojiment- I have noted the same thing in more than one 
other case of progiessive muscular dy.strox)hy. 

Up to the present time, none of the other members of this 
family aie affected. 

Oases IX* and X. Ill-developed pseudo-hypertrophic 
paralysis or the juvenile form of progressive muscular 
dystrophy. 

The two following cases were sent to me by Dr. Proudfoot of 
Kirkcaldy on ITtli Decemher 1892. They seemed to stand mid- 
way between the ordinary form of pseudo-liypcrtrophic paralysis 
and Eib’s juvenile form of the disease. 

Family History. — The patients are brothers. They belong to a 
family of nine children, one of whom died in infancy at the age of 
five months, it is said from teething. One of the girls is so 
demented that she is confined in an asylum. Of the surviving 
eight membeis of the family, thiee giih and two boys are 
peifectly healthy. The ages are as follows : — 

A. Girl, aged 23 ; small for her age. For tlie past two years 
she has been confined to Springfield Asylum. Before that date 
she was in Eoslin Castle. She suffeis from dementia which seems 
to have developed after an attack of ‘ brain fever ’ at the age of 
14. The details of the case aie given btdow. 

B. Girl, aged 21 ; very strong and healthy, and very sharp 
mentally. 

C. Infant ; died at the age of five months from teething. 

D. Boy, aged 20 ; a lithographer ; very healthy and strong, 
and mentally very sharp. 

E. Boy, aged 17; a confectioner; very healthy and strong; 
‘ awful’ smart ’ mentally. 

F. Boy (John), aged 16; affected. 

G. Boy (William), aged 1 4 ; ajffctecl. 

II. Girl, aged 10 ; perfectly healthy and bright mentally. 

I. Girl, aged 7 ; perfectly healthy and very sharp mentally* 

So far as it is known, no other cases of a similar kind have 
occurred amongst any of the patients’ relatives. 

The more detailed notes of the cases are as follows : — 

Case IX. — J. K., ^iged 16, was first seen at the Edinburgh 
Boyal Infirmary on 17th December 1892. 

Ho is a heavy stupid-looking boy and is mentally somewhat 
defective. 

Previous History. — The disease in his case seems to have com- 
menced in early childhood. He began to walk at the age of 
eighteen months; he could never run and jump like a healthy 
hoy; and lie has always had difficulty in going upstairs; he* has 
always wmlked with his back very much curved. 

From early childhood he has always suffered, and he still con- 
tinues to suffer, from nocturnal incontinence of urine. His bowels 
are very readily disordered ; porritlgo and soup bring on an attack 
of diarrheea. 

Present Condition (JDecemhr 17 fh^ 1892).~IIe is tall for Ms 
age. When standing in the erect position, a very marked hollow- 
ing of the back in the lower dorsal and lumber regions is apparent ; 
th^ shoulders are thrown hack and the chest forward (see Bate 
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LXXXVII. Fig. 6). The gait is slightly waddling and loose- 
strung. 

The calf muscles are relatively enlarged. The thighs and 
buttocks are of normal size; the muscles of the back veiy 
markedly atrophied; the scapular muscles are atrophied; the 
deltoids slightly enlarged ; the muscles of the upper arm maikedly 
atrophied ; those of the forearms and hands are natuial 

The face does not appear to he affected. 

There are no fibrillary twitchings. The electrical reactions arc 
normal. ** 

A very slight knee-jerk can be elicited in each leg. The 
plantar reflexes are present. 

Sensibility is nornial. 

The mental faculties are decidedly below par. 

He has difficulty in fixing with tho eyes. This is apparently a 
mental rather than an ocular defect. The ocular apparatus seerns 
to he normal. 

The genital organs are well developed j in fact; largely so for 
the boy’s age. 

The general health is good ; and there is no visceral disease. 

Treatment. — Arsenic and strychnine were prescribed and were 
continued at intervals until November 21tli, ISOf, when one five- 
grain tabloid of thymus gland was prescribed three times daily 

SuhsecLuent Progress — Between December 1892 and November 
1894, the patient was seen on several occasions at the Infirmary. 
During this peiiod he slightly improved, and in the spring of 
1894 was able to take a situation as an assistant in a con- 
fectionei’s shop. IBs aunt, with whom he lives, states that he is 
undoubtedly somewhat stronger and better. 

When examined on November 189'J:, his condition was 

practically the same as in Doccmbci 1802. The calf muscles 
seemed to be still further enlarged, and felt firm and resistant. A 
slight knee-jerk could still be elicited in each leg. 

The nocturnal in continence of urine still continues 

October 11 th, 189G. The patient was seen at the Edinburgh 
Eoyal Infirmary to-day and carefully examined. 

His aunt with whom he lives says that he has been very well 
during the past two years, and regularly at work in a baker’s 
shop; he is the youngest appi entice and has to do a good deal of 
walking about. The only thing that she notices wrong with him 
is that hrs hands get very blue when exposed The nocturnal 
incontinence of mine is much less troublesome. If he is made to 
get up once through the night he does not now wet the bed. 

The gait presents the same characters as befoie (see note 
December 17, 1892); the back is still very markedly curved. 
The calves are still markedly large and firm; the tiiceirs on each 
side is in places distinctly enlarged (pseudo-hyper tropliied), but in 
other places atrophied. The pectorals, the adductors of the thigh 
and the biceps in the upper arm are markedly atrophied. 

The patient gets up from the ground in the pseudo-hyper- 
trophic manner, but this is not so marked as in his brother’s case 

The tongue is very large and broad. 

The knee-jerks are now completely absent. 

The feet and hands are large and the development of the bony 
skeleton is evidently unaffected. 

The genital organs are fully developed. 

Mmmrements , — The following measurements were made : — 


Eight calf, thickest part 

Inches. 

14 

Left » „ . . 

141 

Eight thigh, middle 

. 16 

Left „ . . 

161 

Eight arm „ 

8^ 

Left „ „ ^ 

8’ 

Eight forearm, thickest part 

9Jr 

Left „ 

91 


Oase X. — w. K., aged 14, was first seen at the Edinburgh 
Eoyal Infirmary on 17th December 1892. 

jgre'fioixs History, — ^In this case the disease commenced five 
years ago when the patient was nine years of age. As a little hoy 
he could run and jump like other children. The onset was 
gradual and without any apparent cause. 

Present Condition. — The patient is tall for his ago. He is not 
so heavy and stirpid4ooking cas his brother, but his mental con- 
dition is much more impaired. His aunt, wlio brought Mm to the 
hospital, stated that although he has been at school all Ms life he 
hm practically made little or no progress, and yet in some respects 
^ sharp enough, for he brings home all the news |0f "the 


town and he seems to take an interest in things that are going on 
round them. 

He can hardly read, write, or spell at all. When asked to write 
^ dog ’ on the blackboard he wrote d g o,’ and when asked to write 
‘ cat ’ he wrote ^ c d.’ He said that three times six were twelve 
and three times four were six. 

The patient has great difficulty in fixing an object with the 
eyes. This was well seen when he was examined with the 
ophthalmoscope. The pupils are equal and react to light. The 
optic discs are normal. There is no nystagmus. 

On stripping him, the calves wore seen to be considerably 
enlarged, decidedly so in proportion to the thighs and buttocks 
and atrophied upper extremities. The back is markedly cni'ved 
]n the lower doisal and lumbar regions (see Plate LXXXYII. 
Fig. 5). 

IIo walks with a characteristic pseudo-hypertrophic gait He 
gets up from the floor in a typical manner, climbing up his 
thighs. 

When raised by the armpits, the shoulders go up to the 
ears. 

The knee-jerks are completely absent. The plantar reflexes are 
also absent 

Tho functions of the bladder and rectum are normal. 

The genital organs are well dovelojied ; in fact, largely so for 
the boy’s age 

The sensory functions are normal. 

The condition of the muscles. — The calf muscles are considerably 
enlarged, firm and hard. The thighs and buttocks are of normal 
size. The deltoids, especially the left, are somewhat enlarged. 
The infraspinati are slightly eiilaiged. The scapular muscles 
are atrophied The muscles of the upper arm are considerably 
atiophied. The muscles of the forearm and hands are normal. 

Tieatment — The patient, like his brother, was treated with 
arsenic and vStiyclininc. 

Subsequent Progress — On Noiemhn 24rt]i, 1894, his condition 
was practically unchanged. The calf muscles were rather larger 
than they were two years previously , the scapular and upper arm 
muscles inoio emaciated The pectoral muscles were very markedly 
atrophied There were no fibrillary twitchings. 

October \lth, 1896. The patient was seen at the Edinburgh 
Eoyal Infirmary to-day and carefully examined. 

His aunt says that during the past two years his general health 
has been excellent, but the walking is rather worse ; he frequently 
tumbles ; he did so this morning in coming to the hospital. He 
is employed at light work (sitting) in a confectioner’s shop. He 
has great difficulty in going up stairs. 

The gait is partly waddling, partly high-stepping. The back is 
markedly curved. 

The heels are slightly drawn up from retraction of the calf 
muscles. 

The calves are large and hard ; the thighs markedly atrophied ; 
the buttocks extremely atrophied, indeed all the muscular tissue 
in the glutei muscles seems to have disappeared. 

The long head of the triceps, especially in the left arm, is 
distinctly enlarged ; the other muscles of the upper arm and of 
the shoulder girdle and scapirlse are atrophied, especially the 
pectoral muscles. The forearms are well preserved. 

The patient gets up from the ground in the typical pseudo- 
hypertrophic manner (climbing up his thighs). 

The knee-jerks are absent. 

The genital organs are largely developed. 

The hands and feet are large. 

The tongue is not enlarged. 

Measiireinenis . — The following are the detailed measurements : — 

Inches. 

Eight calf, thickest part . . , . 13:| 

Left » * . 13J 

Eight thigh, middle . . . . 12| 

Left „ „ . . . . 12 ! 

Eight forearm, thickest part . . . 8| 

Left j, „ . , .9 

Eight arm, middle .... 7 

Left j? * • * • 

Note on the sister's case (dementia).— I am indebted to 
Dr. Turnbull of the Fife and Kinross County Asylum for a 
detailed account of the case of the eldest sister of the two 
cases of pseudo-hypertrophic paralysis which have just been 
related. She is at present in a condition of marked d.ementia, 
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Dr. Tiimbuirs report is as follows : — 

^ Catlieiine K, Twice admitted to Fife Distiict Asylum ; first 
admission was on Jan. 30ili, 1888, and at that time tlio following 
notes of her case were taken : — Ago 21 ; single; assists at home 
in housework; bi ought from 1G5 lioslyn Street, Gallatowii, 
Kirkcaldy. 

‘ Previous History. — Natural disposition bright and cheerful ; 
bashful. As a child was very intelligent until in 1881, aged 14, 
she had an illness which her father describes as brain fever. This 
lasted for four months and probably was some form of montal 
alfectiou, for it was noted that she was never thoioughly well in 
mind again after the illness. J8he was dullei, different fiom 
her usual self and veiy iriitable in temper. In 1884, she suIFered 
fiom an attack of acute mania, was sent to Eosewell Asylum and 
was there for a year*. She was sent home in November 1885 
much quieter in conduct, but regarded as being only improved, not 
fully recovered. After this she made horselt useful in the house in 
a kin<l of way, hut would biook no mtei ference, was very short 
tempered and was sometimes very iriitable with the other children. 
Ill the end of 1887 she got excited again, took to wandering out of 
the house at all hours, was violent to those aiound her, and con- 
sequently had to he sent to the Asylum here on January 30th, 
1888. 

' Previous insanity in family denied. 

^Patient began to menstiuate in 1881 about the time that the 
mental symptoms first showed themselves. 

‘State on Admission, Jan. 30tli, 1888: — Mentally dull, stupid, 
would not speak ; evidently enfeebled but showing no definite 
delusion and quiet in conduct. Bodily health average, showing 
no special derangement of any kind; and sensory and motor 
functions appealing noimal. 

‘ Progress. — While in the Asylum, she brightened up considerably, 
would answer questions and do woik, but was still silly in manner 
and childish in coiiveisation ; gained in bodily health; weight in- 
creased, and ineiistiuated legularly. On Scptembei 29th, 1 888, she 
was discharged relieved, and sent home showing still mild enfeeble- 
inent of mind, without delusions and being quiet in conduct and 
manageable. 

‘ i^'or fully 12 months after going home she got on very well, 
was contented, docile, and made herself useful in housework ; but 
ill the end of 1880 she again got unsettled, being discontented, 
iiritable, quaiielsome, cxpiessiiig delusions about being poisoned, 
about being killed and thioiigh a wall, etc. She got steadily 
Avoise, became violent, assaulting her father, etc., occasionally 
tinea telling to diown hei self, and so troublesome that ultimately 
she had to be sent back to the Asylum on Feb. 4th, 1890. 

‘ State on Admission, Feb 4th, 1890 . — Mentaliy marked enfeeble- 
meut with considerable excitement, chattel ing a lot of iiicoheienb 
nonsense, hiugliing to herself and very silly in her general conduct. 

‘ Bodily condition was not so good as when she left the Asylum, 
but theie was no special bodily ailment, and motor and sensory 
functions were noimal. 

‘ Progress. — For a time had distinct bursts of excitement, but of 
late these have become less maiked and she is now much more 
easily managed, but has at the same time become markedly more 
enfeebled in mind, and now needs much attention from her nurse 
to keep her coriect in her habits, etc, 

‘ In its clinical aspect the case is one of insanity coming on at 
the period of pubeity, due probably to hereditary predisposition 
(though this is denied in the history), becoming aggravated during 
the adolescent period, and (in place of recovery) passing into con- 
firmed chronic dementia. 

‘Condition on IStli October 1894: — Age 27. Ht. 5 ft. 3 in. 
Wt. 8 st. 4 lbs. 

‘ Patient is rather a silly-looking girl, and if she sees any one 
taking notice of her goes off into a giggle and continues giggling 
for some time. She is very taciturn and can only be made to 
reply to questions with considerable difficulty. She is now very 
demented, and this along with the taciturnity makes it very difii- 
cult to Icnow exactly how she feels and what she feels. She takes 
her food fairly well and sleeps well : she does a little housework, 
such as brushing the Ward floor, etc. She walks with a slight 
stoop, but otherwise her gait has nothing remarkable in it. 

‘ Ikspiratory Normal. 

‘ ClrmMory System . — Pulse 84, regular in time and rhythm and 
of fair tension and volume. Heart normal in size and sounds are 
normal. 

‘ Digesiwe System . — ^Appefcite good. Bowels inclined to be con- 
atipated. Tongue large and flabby looking. Teeth poor. Liver 
and spleen are normal In size. 

VOh, XXh 
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‘ Gejdfo-Ulhmry System, — Urine, sp)gr. 1024, Nothing abnormal 
in it. Mensti nation quite regular. 

Wfir? Otis System, — Oidiiiary motor power seems normal Ordinary 
sensation seems to be impaired somewhat, but difficult to be quite 
ceitain of this. Plantar reflex cannot be elicited. Patellar reflex 
not -well marked, but pieseiit. Pupils equal and regular. Eeact 
both to light and accommodation, but are sluggish, 

^Locomoiouf System. — Muscles are rather soft and flabby, more 
especially in the legs, but they aie not incieased in sii^e on any 
pait of the body. Tlieie is no impairmento of co-oidmation or 
balancing power. 

‘ Muital Condition , — Maikcd dementia.’ 

Oases XI., XII., XIII. and XIV. Oases of pseudo- 
hypertrophic paralysis and progressive muscular 
dystrophy. 

Tliese cases, which were seen with Drs. Gill and Mason at 
Langholm on 15tli May 1891, weio all subsequently admitted 
to the Edinburgh Eoyal Iiifiriiiaiy under my care. They are of 
great iiiteiest, for in two of them (the youngest patients) the 
clinical featuics of the disease aio at present suggestive of the 
pseudo-hypei trophic typo , in the third the condition pi esciits all 
the characteristic foatuies of myopathic musculai atiopiiy (extreme 
musculai atrophy but alisolutely no pseudo-hypertrophy) ; wdiile in 
the fourth (eldest boy’s case) a combination of the two types 
appears to be present. 

Eib’s opinion that the different foiros of progressive muscular 
dystrophy are mere varieties of the same disease seems theiefore 
to be confiimed in this family, so far at least as the clinical 
leatuies aie conccined; but the microscopical changes in the 
muscles of the youngei boy do not resemble those cbaiac terns tic 
ot the advanced stages of p send o-liy per tiophic paialysis. 

The eider girl’s case is of gieat scientific iiiteiest. In it 
most maiked fibiillary tremors wcie repeatedly seen by several 
independent ohseiveis in some of the affected muscles. It is 
peculiar, inasmuch as, although tlie disease did not commence 
until she was thice years old, it has advanced much moie rapidly 
than ill the case of her older biothei, in whom it comiiieneed at 
the age of iourteen months. Furtliei, it was most carefully 
ohsGived dining life and exhaustively examined by Dr, Muir 
after death. The alteiations which the muscular fibies presented 
on microscopical examination Aveie very stiikmg, and they aio all 
the moie inteiestiiig since in hei two brotheis’ cases portions of 
the affected muscles weic lemovod during life, and the micioscopic 
changes in the muscles of ihiee of the aficcted patients in this 
family are theiefore available for comparison. 

The cases aie exceptional, inasmuch as none of the ancestors or 
collaterals aie affected. 

Family History. — The father is a tall healthy man aged 37 ; the 
mother a stout healthy woman aged 36. 

So far as is known, no other cases of a similar nature have 
occurred amongst any of their I'clatives. 

The mother is one of ten children. Several of her brothers 
and sisters are inaiiied and have large families, none of their 
children (the cousins of these patients) are affected. Her grand- 
parents, father, mother, uncles and aunts were healthy people. 

The father has one brother and one sister, both unmarried. 
His father and mother ai’e still alive and healthy. 

The family has consisted of seven children. One died when 
three months old. The remaining six are all living — two boys 
and four girls. Both the boys and two of the girls are affected. 
Their respective ages are as follows : — 

A. Boy^ aged 13/-^ ; affected. In this case the disease com- 
menced at the age ot fourteen months. It presents many of the 
clinical characters of pseudo-hypertrophic paralysis; but the 
muscular atrophy in the upper extremities is more marked than 
ill most cases of pseudo-hypertrophic paralysis. (Full notes given 
below.) 

B. Gill, aged 11 ; aff'ected. In this case the disease (mmonced 
at the age of three years. It presents the characters oi progres- 
sive muscular dystrophy without pseudo -hypertrophy, for none of 
the muscles (except perhaps the glutei) are enlarged. (Full notes 
given beio^Y.) 

0. Girl, aged 10; unaffected; very strong and healthy. Her 
parents state that from the time she commenced to mn about it 
was evident that she was quite different from the other children. 
She could always run and jump freely ; none of the others who are 
affected could do so. She never had any difficulty in going up 
; all tho affeoiod chiklron had great difficulty in going up stairs. 
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D. Bo% aged 8; affected. In his case the disease commenced 
at the age of 6. As yet it is only slight. In this case the 
disease presented some of the clinical characteristics of commencing 
pseudo-hypertrophic paralysis, but the microscopical condition of 
the muscles is quite peculiar and in no ivay suggestiye of this (the 
pseudo-hypertrophic) type, 

E. Girl, aged G ; affected. In her case the disease commenced 
at the age of 5. As yet it is only slight ; but it looks as if it 
would assume the same form as the younger brothers case. (Full 
notes of this case are given below.) 

F. Girl who died at the age of three months. 

G. Girl, aged unaffected. She runs with free action like 
her sister who is unaffected. 

The father spontaneously stated that the first alteration in the 
muscles which he observed was softness and flabbiness of the lower 
part of the thighs ; then, in all of the cases except the eldest girl, 
the ‘ bran ' (calf) ‘ of the legs became big.' 

The more detailed notes of the cases arc as follows : — 


Case XI. (A.) — James P., aged 13, was admitted to Ward 37, 
Poyal Infirmary, Edinburgh, on 32nd December 1894, siifTering 
from pseudo-hypertrophic paralysis and myopathic atrophy. 

Previous History. — The muscular wealoiess was first noticed 
when the patient began to walk at the age of fourteen months. 
Since then tlie disease has slowly but gradually progressed. He 
has never walked well, has never been able to run or jump, and 
has always had difficulty in going up and down stair.s. He began 
to go to school when he was five j^ears of age and has continued 
to go to scliool since. His general Imalth has always been good. 
Five years ago he had an attack of iiillucjiza and ^vas confined 
to bed for about a week. 

State on Admission. — The patient is a tall weibgrown boy. 
His height is 5 ft. | ins. ; Ins weight 7 st. 4 lbs. His only com- 
plaint is muscular weakness and difficulty in walking. He states 
that in going to and from school ho often falls, sometimes 
forwards, sometimes backwards. He has frequently hurt himself 
somewhat severely. Scars are seen on both knees and in the 
occipital and left temple regions. The patient says that after 
falling on the hack of the head he has frequently been stunned 
and always has a headache and is sick afterwards. 

The lower limbs as a wliole look big and large when contrasted 
with the upper extremities, which are markedly wasted. 

vittikicle in the erect irmtwn. — When standing in the erect 
position the back is markedly curved ; the upper part of the 
abdomen is thrown forwards and the shoulders backwards. A 


plumb line from the middle of the shoulders falls a considerable 
distance outside the sacrum. There is slight drooping of the 
left shoulder as compared with the right. The left heel is some- 
what drawn up (retraction of the calf muscles). 

Gail — The patient takes fairly long steps and in Avalkiiig does 
not waddle and put his feet wide apart like most patients affected 
with pseudo-hypertrophic paralysis. He is somewhat knock-kneed, 
so that in walldng the knees riih against one another. In walk- 
ing, the heels are first raised from the ground, the action is high 
stepping and the back markedly curved. 

Mode of rising from the reciimhe^it to the erect position, — He gets up 
from the floor in th© characteristic psendo-hyperfcrophic manner, 
but this mode of rising presents one peculiarity which I have not 
noticed before : after he has raised himself on to his toes and 
fingers, he draws his right foot fonvard with his right hand, then 
grasps his right thigh with his left hand, then puts his right hand 
on the top of the left and then raises himself into the erect 
position. (See Plate LXXXIX. Figs. 1 and 2.) 

He has great difficulty in getting into the sitting position when 
ill bed or in rising from a chair ; he can only do so by the help of 
his arms. 

Boweir affixing the shotdders against resistance. — When the patient 
is raised Jby the shoulders, the hands being placed in the armpits, 
the shoulders go up to the ears. 

Condition of ike muscles, — There is no definite paralysis. All the 
movements of the body can bo performed, bub with little force. 
The muscles of the upper extremities in particular are very feeble. 
The facial muscles do not appear to be affected ; the patient can 
whistle. 

lower extremities. — ^The muscles of the calf are firm and well 
> ; developed. The muscles on the anterior aspect of the lag appear 
^ be atrophied. , The muscles^of th© thigh are somewhat soft and 
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The muscles of the buttock are well developed and apparently 
somewhat enlarged ; the right buttock is larger than the left. 

Upper extremities. — The muscles of the upper arm are soft and 
markedly atrophied. Tlie muscles of the forearm are slightly 
atrophied. The thenar and hypothenar eminences are flattened. 
The interossei muscles appear to be somewhat atrophied. 

Muscles of the shoulder girdle. — The normal roundness of the 
shoulders is lost, but some fasciculi of the right deltoid muscle 
appear to be hypertrophied. The right deltoid is larger than the 
left, which is markedly atrophied. 

The infraspinati are perhaps slightly enlarged, but this is 
doubtful. 

The pectoralis major, serratus magniis, latissimu^ dorsi, 
trapezius, rhomboids, and levator anguli scapulie all appear to 
be atrop)bied. 

The extensors of the spine appear to be atrophied. 

The abdominal muscles feel firm and do not appear to be 
afiected. 

As a whole, the extensor muscles seem more affected than the 
flexors. 

The facial muscles do not appear to be affected. 

The tongue is not affected. 

The peivis is very broad and the back and shoulders narrow. 

Fibrillary tremors frequently occur in almost all of the atrophied 
muscles ; they are most marked in the trapezius, latissimus dorsi, 
pectoralis, deltoids and muscles of the upper arm, especially the 
triceps. In the calves and buttocks the tremors are seldom if 
ever observed. 

Electrical reactions. — All the muscles react to the faradic current, 
bub much less forcibly than in health. The galvanic reactions are 
normal. 

MyaJgic petins. — The patient states that he sometimes feels pain 
ill the calf muscles when he gets tired ; and he states tliat ivhen 
he Avakes in the morning his neck is often stiff and sore, and that 
lie has pain in the outer aspect of both legs. This pain disappears 
after he gets up, 

llejlcxes. — The plantar reflex is absent ; the abdominal and 
epigastric reflexes are slightly marked ; the infrascapular reflex is 
present ; the palmar reflex absent. 

The knee-jerks are completely absent. 

The visceral reflexes (bladder and rectum) are normal. 

Co-ordination is perfect. The patient can Avalk and stand with 
his eyes closed, hut Avhen in the erect position the muscular weak- 
ness is so great that the slightest touch is sufficient to throAv him 
over. 

The sensory functions are unimpaired. 

Intellectual faculiies. — The patient seems to be a bright sharp 
boy, but he says that his memory is very bad. He states that he 
has to carry a note-book about Avith him to record everything 
which goes on. He appears to be nervous and easily frightened 
and does not sleep well. 

The circulatory, respiratory, digestive and urinary systems are normal. 
The general health is excellent. 

The temperature is continuously subnormal. 

Measurements. — The detailed measurements Avere as follows 


Hight arm, thickest part 
k<eft „ „ ,, 

Eight forearm, thickest part 
Deft ,, „ ,5 

Eight thigh, middle . 

Left „ „ 


Eight calf, thickest part 
Left ,, „ ,, 


Inches. 

n 

7 

1 

14i 

14 | 

12 

12 


On \^th Fehmary 1895, a portion of the left biceps muscle was 
removed by Mr. Cotterili (with the consent of the patient and his 
friends) under chloroform. The wound healed by first intention. 
The portion of muscle removed was immediately placed in Mtiller’s 
fluid and handed to Dr, Muir, who kindly made sections of it and 
reported as follows : — 

‘ Microscopical condition of a portion of the left biceps removed 
during life, — ^This showed changes of the same nature to those 
described in the case of Isabella P. (Case XIL p. 107.) There were 
enlarged fibres, which shoAved signs of degeneration, irregular swell- 
ing, nuclear proliferation, etc. The most striking feature, how- 
ever, was the presence of fasciculi composed almost entirely of veiy 
minute fibi’es of nearly uniform size and pretty regularly arranged 
Jn the transverse section of one fasciculus, for example, I counted ten 
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fibres much enlarged and more than one hundred small fibres, thert^ 
being practically no intermediate forms. (Plate XG. Figs. 5, 6 and ' 
7 shows a portion of this fasciculus.) In some jfiaces there was } 
little or no nuclear proliferation around the small fibres, in otherr^ 
proliferation was very marked (Plate XC. Figs, b and 6). The^ I 
was some interstitial increase of fat in this muscle." 

Treatment and Progress of the case. — The patient remained in' 1 
hospital until March 14th, 1805. Pie was treated with thymus 
extract, arsenic, stjyclinine (hypodermically), massage and the 
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faradic current. Pie 
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4 ft. 6f ins. ; 
to Ward 27, 


Oase XII, (B.) — Isabella P., aged 

weight 4 St. 10^- lbs. This patient ...... 

Edinburgh Boyal Infirmary, on May 2Gth, 1894, 

Previous History. — Nothing was amiss with the patient until 
she was three years old; her hack then seemed to get weak. 
During infancy she enjoyed good health. She was long in walking. 

The disease commenced slowly and gradually and "without 
obvious^ cause. When throe years of age she seemed to be very 
easily tired with walking. She has never been able to run freely 
or to jump. Since the disease commenced she has had great 
(lifficiilty in going up stairs. 

The patient had scarlet fever at the age of seven and two 
attacks of mild influenza at the age of ten. The muscular weak- 
ness did not seem to be materially increased after the influenza. 
During the past three or four months, the patient seems to have 
gained a little strengtli; she is able to play longer at a time and 
to w\alk further than she could before. 

Present^ Condition. — The mouth is somewhat pouting. The 
muscles of the^ back, scapiiliB, shoulder girdles, upper and lower 
extremities, with the exception of the glutei muscles, are all 
markedly abropliied. 

yltiitude in the erect position. — When standing in the erect position 
the back is curved, the chest and uj^per part of the abdomen thrown 
forward and the shoulders backward, but the feet are kept close 
together and the patient does not stand on her tiptoes. In 
addition to the marked antero-posterior curve of the lower dorsal 
;and lumbar regions, there seems to be a slight lateral curvature of 
the spine in the dorsal region, the convexity being to the left. The 
thorax is flattened from before backwards and there is a marked 
depression below the lower ribs and zyplioid cartilage in the 
epigastric and adjacent parts ol the liypoclioiidriuc regions. (See 
Plate LXXXVII. Fig. 4.) o \ 

ChiiL~The gait is not ‘ waddling " ; it is feeble ; the patient seems 
to have great difiiculty in flexing the thigh on the abdomen. 

The patient is unable to imn or jump, and has great difiiculty in 
going up and down stairs. 

Mode of risk ff from the rccAmhent to the erect posture. — At theTime 
of her admission to hospital she was quite unable to raise herself 
fiom the recumbent to the ei^ect position; she could get into a 
sitting position and that was all. In the course of a month she 
was able to raise herself to the erect position in the typical pseudo- 
hypertrophic manner — climbing up her thighs. 

1 owe? of fixing the shoulders against resistance. — On attempting to 
raise the patient by the shoulders, the hands being placed under the 
armpits, the muscles of the shoulder girdles offer no resistance and 
the shoulders go up to the ears. (See Plate LXXXVEI. Fig. 3.) 

The condition of the muscles, — There is no definite paralysis. All 
the movements of the body can be performed, but with much less 
force than in a healthy child of the same ago. The muscles of the 
back shoulder girdles and upper extremities (especially those of 
the back) are very feeble. The condition of the muscles in the 

dilierent parts of the body is as follows : 

red.— The bony prominences of the foot stand out. When the 
patient is lying at rest in bed the toes are pointed. Dorsi-flexion 

seems to be more impaired than the other movements at the ankle 
jjoint. 

.Leys. The muscles of the calves are moderately atrophied, but 
feel tolerably firm* The muscles of the legs are proportionately 
less^atrophied than those of the thighs. 

mghs.~Al\ the muscles of the thighs are markedly atrophied. 
Ihe adductors seem to be more feeble than the abductors. The 
■oles of the left thigh are more atrophied than those of the right, 
worn.— The buttocks are large in proportion to the other 
cies of the body, but not more so than they might quite "well 
, \ a healthy girl of the same age. They feel firm and elastic, 

diary tremors are oecasiondlly seen in the buttocks. 

The muscles of the back are very feeble and markedly 
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'the wall of a small vein. (These structures have already been 
described by Dr. Truce as ‘^muscle-rings/’) They probably 
Tepresent portions of fasciculi in process of atrophy around which 
a concentric aiiangement of fibrous tissue has taken place, though 
the regularity of the sheath forms a very striking appearance. 

‘ The change seemed to be most advanced in the deltoid and in 
the biceps, as in them fasciculi were in process of disappearance, 
only the sarcolemma nuclei surviving in places. In the calf muscle 
the change appeared to be in pretty active progress, and in it 
specially the piocess of splitting and formation of small fibres was 
well seen. In it also there was some increase of fat between the 
fibres. In the gluteus the change was much less advanced but was 
of the same natme. 

‘ The chief changes found may thus be summarised :— 

1. Many greatly enlarged fibres in which there was often 

marked evidence of malnutrition and degenerative 
change. 

2. Very numerous minute fibres, many of which resulted 

from longitudinal splitting of larger fibres, others 
from simple atrophy. 

3. A gradual dwindling and disappearance of the small 

fibres, often associated with connective tissue growth. 

'Nerves— Tho gieat sciatic nerve, a branch of the posterior 
tibial, and a branch going to the biceps were examined. In the 
great sciatic theie appeared to be rather a preponderance of the 
smaller iieive fibies with, at places, a little inteistitial increase of 
fibious tissue and nuclear proliferation. Diit these changes were not 
at all maiked and the nerves otherwise appeared quite healthy. 

'Sjnnal Coicl — Portions were examined from different levels. 
Sections stained by AVeigert Pal method showed no degeneration 
in any of the tracts. In the antciior cornua in the cervical 
legion, the large multipolar cells appeared rathei fewer in number 
than usual and the processes of some a little atiophied, but others 
were quite healthy. In the other parts no distinct change was 
found. The grey substance of the cord everywhere was much 
congested and there was emigration of leucocytes around the 
capillaries at places 5 this, however, was quite a recent change. 

Case XIIL— George P., aged 9, was admitted to the Edin- 
burgh Eoyal Infirmary on 22nd December 1894, suffering from 
pseudo-hypei trophic paralysis. 

Previous History.— The patient was quite strong until he was 
about 5 years old ; he then began to stumble and fall in walking, 
apparently in consequence of muscular weakness in the lower 
extremities. 

He had scarlet fever soon after the muscular weakness com- 
menced, and influenza two years ago. He takes a cold every year 
which usually lasts the whole winter. 

He can still walk to school (about a mile) but falls very often 
and gets soon tired if he runs ; he himself says ‘ I fall an awful lot. 

State on Admission.— The patient is a bright-looking hoy ,* his 
face is pale but not thin ; his lips are red and he is well nourished. 

Motor apjxcrat'ws,— The motor power is much impaired both in 
the legs and arms. 

The patient can rise from the recumbent position fairly well, 
using his arms to climb up his thighs. He walks easily, but can- 
not rim freely. The gait is not characteristic of pseudo -hyper- 


ascending: he seems to be tired 

- ^ Ivery soon. , , . rm. 

minute noies practically no curved in the lower dorsal region. The 

liferation the lavge fikiesj run iv’ a''’®-®’^^*bdomen is somewhat prominent. He is nnahle to fix the 

Others were usually aocoinpa to the thorax ; when held up by the armpits the shoulders 

singly. or ® ®X^?ometimes very marke. f go to the ears. ^ . , 

liferation vrtaeh as of these that the The condition of the muscles.— In this case the atrophy is much 

specially ^^old ke_ j ^ XI. and XII. 

The following muscles are atrophied :-~-Infraspinatu 83 
spinatus, deltoid, lower part of trapezius, biceps, triceps, and the 
muscles on the front of the thigh. The calves are hrm an 
apparently in some degree enlarged. The glutei are fairly large 

and well developed. , , i i.* • 

There are coarse fibrillary twitchings in the deltoids, lamssimas 
dorsi, trapezius, infraspinatus and muscles on the front of the thigin 
The reaction of the atrophied muscles to the faradic current 
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Co-orflination is normal. 

Thereilexps (snpoifieial, (loop nnd organic) are normal. 

The sensory and intellccfcual function-* are quite 1101 nial. 

The temperature is always (cAccpi as the lesnll of tcmpoiaiy 
complications) suhnormal. 

Tlie risceja aie all luMltliy. 

On Fdnu 00 } a small piece of the cnlf muscle was 

remo\e(I (wiili th(3 consent of the patieiitS lelative^), und(‘r 
( liiorofuim hy l\Ii. Cotteiill, for micioscopic exainnuition It 
was immediately placed in Miiller’s Ilunl and scut to Dr. Muir, 
'who kindly examined it and ie])oitcd as follows • — 

‘ Microscopical examination of a portion of the calf muscle. — 
In this inu^do theie \wis a veiy sliiking {‘hango oi a dilleient 
natur(i to that found in the two other cases of this family. This 
was the piesence of large Yaciiolc-like masses of dcgeiieiation 
in a coiisideiable munber of the hhies. As seen on tiansvei^e 
section, these aiens weic circular or somewhat oral in sha])c, 
usually lying in the cr ntie of the tiliie and suiromided hy a lini. of 
healthy muscle suhskince. They had a veiy sharply marked out- 
line and stained moie faintly with ruhin and orange than the 
healthy muscle suhstauco, sometimes being slightly tinted blue 
with the hauiiatoxylin. They appeared to bo composed of «a 
hyaline or colloid substance, and were either homogeneous in 
appeal ance or showed maiked as if a process of coagulation had 
taken }>lace (Plate XC. Pig. 11). Nuclei were not pi-esent in 
their interior. On loiigitucliiial section they were .seen to extend 
for a consideiable distance down the centre of the fibre. In one 
or two instances the degeuerat(3d material lay at the perijilieiy, 
<niclnsuig a small portion of healthy substance j but this aiipoaraiice 
was rare. Other fibies without this degeneration were s^^ollon, 
liadly striated and splitting irregulaily. There %vas, hoAvercr, 
little or no nuedear proliferation and only at one point near 
a tendinous attaclimeiit were there a few small fibres in pro- 
cess of formation hy splitting. There was practically no increase 
ot f.itd 

Treatment and Progress of the case. — During the patient’s 
stay ill hospital ho -was treated with extract of thymus gkuid, 
arsenic and strychnine (hypodermically), massage and the fa ladic 
cm rent. 

Duiiiig the two months that be was in hospital he grew 
inches in height and incieased 7 Ihs in weight (sec table). At 
the time of his discharge his muscular power was somewhat better 
than on admission. 

MeiUiimniMits , — The following are the detailed measurements : — 
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7 

Doit, ,, ,, ,, 


C-I 

Bight forearm, „ „ 


•y 

Loft 


5 

Bight thigh, middle. 

. . . 

10 / 

Left ,, 


i i 

E-ight calf, thickest part, 

. 

01 

Loit ,3 ,, 

. 



JTeigUfe. 

Weight. 


Ft, Ilia. 

8 t. Lbs. 

dih Jemutry ISO f), . 

i 4 

4 1 

Jamal?} 1 S05, 

4 r> 

4 3*^ 

1 Wh March . 

4 2.1 

4 71 


Case XIV. — Glirissie P., agod 6 ; was admitted to the Edin- 
burgh Koyal Infirmary on 26tli May 1894, suffering from pseudo- 
hypertrophic paralysis in a very early stage. 

Previous History. — The patient has always had a weak back ; 
her father says she has never been able to walk well, or run and 
jump like other children. Since she commenced to walk, she has 
always been liable to stumble and fall ; her knees show sears of 
one or two such tumbles. She has never been able to go upstairs 
easily, or to run up a hill, 'as it makes her tired/ 

She had an attack of scarlet fever at the end of last year. She 
has not had any other illness; in fact, her general health has 
always been remarkably good. Her parents do not tiiink that 
her walking has been worse since the scarlet fever. 

State on Admission. — ^The patient is a rosy, plump, healthy, 
happy-looking child. She is very bright and intelligent. 

The patient complains of a weak back. She is apt to fall and 
stumble quUe unexpectedly. Her attitude m the erect position 
presents no peculiarity, except the presence of a slight antero- 
posterior curve (hollowing out of the back) in the lower dorsal 
and lumbar x^ogions. 


The gait is normal ; the patient can run, hut not fieeiy and 
ec fly 

In getting up from the recumbent jiosilioii she docs not climb 
up her thighs, but she uses lu-r hands iiioro than an ordinary child 
would do. She has consideiable ddliculty in going up fetaiis, 

WJieu the patient is raised hy the armpits, the shoulders go up 
to the eai 

TJit (oiiihfion of the nnuiJr ^, — Tlic calves and buttocks are firm 
and appaiently somewhat enlarged. The muscles of the iijiper 
(‘xtremities and slionlder gudle, especially thj,‘ pectoralis major, 
app(\m* to be soiiiewlnit atiophicMl. The infraspmati are not 
cniarg(‘d. 

o?cuh , — The detailed mea^^urements of the Ihiibs were 
as follows : — 


Bight upper arm, thickest jiait, 


inches. 

Lrfl, „ „ 


5J 

Uiaht rorcaiiii, 

5] 


heffc „ 

51 

J? 

thigh, „ 

0 ] 


Left thigh, ,, 

9 ‘ 


Right calf, „ 

9 " 

3? 

Lett ,, ,, , 

H 


The condition of the wimJeL — The muscle^ of 
buttocks were finn. 

the 

calves and 

Fihiillary hrmo?s were not observed. 

Tlu ihchhal reacUonb were noinial. 



Fu fldcs, — The siipei ficiiil rellcxes were normal. 

The knee-jerks 


wcr(3 absent. 

Tlie organic reflexes were normal . 

The vnsoiy finictwns, including the muscular sense, were normal. 

The chciilaiory^ ^es])ii(itoiy, alimuitiOij and 'loinaoj systems were 
noininl. 

The patient was discharged from the Iiihrmaiy on 18th August 
1804, much in Mu 

Case XV. Typical psendo-liypertropliic paralysis.-— 
G. ]\L, aged 141, was sent to me 011 January 17th, 1895, by 
Dr. Laing of Arbio.ith, siillering fiom typicfil pseudo-hypertrophic 
paralysis, and was subsequently admitted to the Edinburgh Itoyal 
Iiifirinary. 

Previous Histoxy.— The patient’s parents state that the disease 
commenced in eaily infancy. Ilis mother noticed that he could 
never sit up on her arm as a strong, healthy baby should be able 
to do ; his back, she says, always seemed weak. He did not begin 
to stand and walk until he was two years old. His father says 
that instead of walking lie used to roll about the floor. His 
paients attributed his clumsiness and difficulty in walking to the 
fact that he Avas an unusually fit child. lie has lievor walked 
well, but no marked difficulty or peculiarity in gait was noticed 
until he was between five and six years of age. At that time, 
his gait became waddling and rolling. IIo has never been able 
to go up stairs. He never could rim or jump. The disease has 
gradually and slowly increased. Up till last year he was able to 
go to school ; he had to walk a coiihiderable distance to and from 
school ; oil one occasion, he said, he walked six miles. During 
the pa.st year, the muscular weakness and difficulty in walking 
have greatly increased, and lie has been for the most part confined 
to the house, but he can still manage to walk about with the help 
of a stick. liis general health has always been good. He got 
his teeth quite easily and has never suffered from any illness 
whatever. 

Family History. — His father and mother are strong and healthy. 
Ho far as they know, no other case of the disease has ever occurred 
amoiig'st any of their relatives. 

Tim family consists of eight children, all living ; two children 
were born prematurely at the sixth month. The ages of the 
children are as follows 

1. ITeinature birth at the sixth month. 

3. Girl, aged 164. When seven years of ago she ^rfered for 
gome time from severe iufiammation of the eyes. She m now quite 
well Thei’e lias never been anything wrong with her walking. 

8. Boy, aged 14|; the patienL 

4. Miscarriage at the sixth month. 

r>. Boy, aged 12; quite healthy and strong. 

6. Girl, aged 10 ; „ ^ 

7. Boy, aged 8 ; „ „ 

8. Girl, aged 3f ; ,, n 

9. Boy, aged 2 ; „ ^ „ 

" 10. Boy, aged 6 months; „ " ,, 
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None of the other children have the slightest difficulty in 
walking ; they can all run well, in fact the father says some of 
them too well. 

Present Oonditioii. — The patient is a well-grown, well-developed 
lad. He is unal^lc to walk without a stick, and even then walks 
with great difficulty. He cannot get up from the ground, and 
has great difficulty in raising himself, when sitting in a chair, to 
the erect position. When one attempts to lift him up by the 
shoulders, the hands being placed in the axillcc, the shoulders go 
up to the ears. 

Attiki(U in the errd position , — When placed in the erect position, 
the patient is able to stand and maintain his balance ; the heels 
are raised and the legs are placed wide apart, but not in the same 
antero-posterior plane ; the right leg is projected farther foiwards 
than the left (sec Plate LXXXYII. Fig, 7). The impression con- 
veyed to the mind is that the right leg is longer than the left. 
The patient is unable to stand if the two legs are placed on the 
same base line (i.e. opposite to one another), even although they 
are widely separated. 

The chest is liattened from before backwards. 

GivU , — The patient is able to walk in a peculiar, rolling'', crab- 
like way, with the aid of a stick. In walking, the back is much 
arched. He appears to have great difficulty in raising the foot 
from the ground, in bringing tlie leg forward, and in Hexing the 
thigh on the abdomen. He walks better in slippers than in boots ; 
this, he says, is owing to the hoots being so heavy. 

The condition of ike muscles, — The calves arc largo a,nd hard ; 
they stand out very prominently. The tliighs are, relatively to 
the calves, wasted. 

The glutei muscles are enlarged ; the right buttock is somewhat 
larger than the left. 

The scapular muscles, including the infraspinati, are all 
markedly atrophied. 

The clavicular portions of the deltoids ar(3 atropliied; the 
acromial portions slightly, ])ui distinctly, enlarged. 

The upper arms are thin. In both arms, the biceps and 
bracliialus aiiticus arc atrophied. The scapular and inner heads 
of the triceps are atrophied; the oiitei* head of the triceps is 
distinctly enla rged. 

Tlio pectoral muscles (latissimi dorsi and serraii) are markedly 
atropliied. 

Wiieti the arras are placed at a right angle to the body, a veiy 
marked hollow is present Just below the deltoid muscle ; the 
muscular tissue forming the po.slerior fold of axilla (latissinius 
dorsi, teres major and teres minor) seems to have almost entirely 
disappeared. 

The left sale of the check is distinctly weak in comparison with 
the right. The patient cannot suck in the fing(U' ; he is able, how- 
ever, to whistle, raise the upper lip, and close bis eyes (jidte iirmly. 
The tongue is not enlarged. 

MGaswrmenls, — TJie following are the detailed measurements of 
the limbs, etc. : — 


Calf, thickest part, 


125 

Left 
1 or,. 

L ^ 

Thigh, 74 inches above condyle 



ISi- 

Foot, length 


9' 

n 

Arm, thickest part 




„ below insertion of deltoid 


7 

H 

„ jxist above elbow joint 


65 

6-2- 

Forearm, thickest part 




„ just above wrist , 



H 

Length of hand from wrist to tip of middle 
finger ..... 

n 



There are no fibrillary twitchings and there is no reaction of 
degeneration in any of the affected muscles. 

Jlejlexes , — The knee-jerks are absent. 

The plantar reflex is absent. 

The i^ntions of the bladder and rectum are normal, 

VasmmioT allemtimis , — There is marked venous mottling of the 
legs and thighs. The feet and hands get blue and cold when 
exposed, but the patient says he does not feel the cold much. 

The sensorp functions are normal in every respect. 

The pupils are dilated, hut they react perfectly to light. The 
fnndi oculi are quite normal 

Mmtal ftmcii(ms.~ThB patient is of a happy and contented 
disposition, ment^ly quite acute, and, so far as intellectual 
deyelopment is concerned, quijjie up to the average standard* 

, Vhmm, — ThB heart and all the mtemal viscera are normal * 


The teeth are normally vshaped. The patient’s phy.siognomy is 
ill no way suggestive of inherited syphilis. (The family history 
was suggestive of this.) 

The patient is very healthy and always ready for his meals. 

The genital organs are well developed. 

On 19th February 1895, a portion of the calf muscle was 
removed (with the consent of the patient and his parents) by Mr. 
Cotterill under chloroform. The wound healed by first inten- 
tion. The portion of muscle removed was at once placed in 
Midler’s fluid and handed to Dr. Muir who kindly made sections 
of it and reported as follows : — 

‘Microscopic examination of portion of calf muscle removed 
during life. — This showed all the changes usually met with in 
pseudo-hypertrophic paralysis (see Plate XC. Fig. 12). There was 
great lipomatosis between the strands of muscle fibres and some of 
the fibres seemed pressed upon and indented at places. As regards 
the muscle fibres, some were enlarged and had a uniform appear- 
ance, the striation having disappeared ; others were healthy in 
appearance. Some showed nuclear proliferation and a process of 
splitting could also be traced. Some were of minute size and 
these wei'c usually well striated. Fibres of different sizes were 
irregularly arranged in strands of varying breadth which ran 
between the fat-cells. Around some of the fibres there was con- 
nective tissue overgrowth. The sections showed, therefore, a 
tyjDical picture of the changes characteristic of the disease.’ 

Treatment and Oourse. — The patient remained for several weeks 
in hospital. He was treated with extract of thymus gland, 
arsenic, strychnine (hypodermically), massage and the faradic 
current. 

He was discharged on 14th March 1895. He stated that he 
felt stronger, hut tlie walking power was distinctly worse. 

On lOlh October 1896, Dr. Laiiig, under whose cai'e the patient 
is, kindly sent me the following note of the present condition : — 

‘ He keeps very well iii health, is cheery and bright ; his appetite 
is good. The legs are quite useless, he wheels himself about the 
liouse in a wheeled chair ; during the summer he used a specially 
constructed tricycle outside. The arms seem quite strong.’ 

Case XVI. Myopathic muscular atrophy affecting 
the face, tongue, palate, ocular muscles, the muscles 
of the head, neck, shoulder girdle and upper ex- 
tremities. 

This case is a very peculiar one. For the reasons given below, 
I am disposed to think that it is probably a case of myopathic 
muscular atrophy of irregular type, but the diagnosis is, I admit, 
a matter of grave difficulty. The notes are as follows : — 

Miss A., aged 26, was seen with Dr. Cullen of St. Boswells 
on 10th April 1895, complaining of difficulty in speaking and 
swallowing, and weakness and wasting of the muscles of the head, 
neck, and upper extremities. 

Previous History. — The patient first consulted me on 3rd June 
1890. She then complained of weakness in the upper extremities 
— difficulty ill moving her arms, in holding anything heavy and in 
lifting objects. This muscular weakness commenced, she said, 
gradually and without obvious cause about a year previously 
(beginning of 1889). She also stated that at times she felt 
some difficulty in speaking. In February last she saw double 
for a month — obviously the result of weakness or paralysis of 
some of the ocular muscles — but she stated that her eyes were 
not twisted. Before her illness commenced she used to suffer 
occasionally from neuralgia in the head (apparently ordinary tic). 

At this time (June 1890), although the upper extremities were 
obviously weak and the muscles of the upper extremities some- 
what flabby and ill nourished, I did not detect any definite 
localised atrophy, and there was no definite paralysis. All the 
individual movements could he performed, but less powerfully 
than normal. 

I could not detect any paralysis in the ocular or facial muscles, 
and there was no obvious cause for the difficulty in articulation 
with which, she said, she was occasionally, but merely temporarily, 
affected. 

The lower extremities were unaffected. The reflexes were 
normal 

The general health was good. The viscera were all healthy, 

A tonic containing strychnine and arsenic, massage and electricity, 
were prescribed. 

I heard nothing more of the patient until she was brought to me 
by Dr. Cullen on 10th April 1895. 
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During the five years which have elapsed since I first saw her 
the muscular weakness has got slowly hut steadily worse. Dr. 
Cullen states that at times the face is quite expressionless, and that 
she sometimes squints horribly. 

Present Condition. — There is marked flatness of the face, the 
expression of which is highly suggestive of the facial form of 
myopathic atrophy. The lips are pouting. The patient cannot 
whistle. There is distinct weakness of the orbicularis palpebrarum, 
especially the left. There is no definite squint, but the internal 
recti are weak and the associated movements are not quite co- 
ordinately performed. 

Articulation is somewhat thick. The tongue can only ho partly 
protruded. It is irregularly atrophied, presenting some slight 
irregularity on the surface — much less marked but apparently 
identical with the condition depicted in this Atlas (vol. i. Plate 
XIII.), in a patient sufioring from bulbar paralysis. 

The patient says that she has considerable difficulty in swallowing 
both solids and duids; fluids occasionally regurgitate through the 
nose. The soft palate appears to be partly paralysed; the larynx 
is normal. 

The muscles of the head and neck are very weak. She states 
that the head feels as if it would fall off. When she stoops 
forward (sitting in the writing position) it falls clown and she is 
unable to raise it. 

The muscles of the neck are markedly atrophied. 

The upper extremities are very feeble, but most of the movements 
can bo performed. The grasping power of the right hand, as 
measured by the dynamometer, equals 10 and that of the left 0. 
Pronation and supination of the forearms are fairly well per- 
formed. The power of flexing and extending the elbow joints is 
very much impaired. She cannot raise the arm to the horizontal 
position or keep it raised (paralysis of deltoid). 

The muscles of the thumb and hand are distinctly atrophied ; 
those of the forearm slightly so ; those of the upper arm maikedly 
so. 

Though both deltoids are almost completely powerless, they are 
distinctly enlarged and obviously in a condition of pseudo-hyper- 
trophy; they feel firm and elastic, as in cases of pseudo-hyper- 
trophic paralysis and myopathic atrophy. 

The scapular muscles and the muscles attaching the scapulgo to 
the spine appear to be atrophied. The patient cannot fix the 
scapula 3 to the thorax; when raised by the arms under the axilke, 
the shoulders go up to the ears. 

The muscles of the lower extremities are unaffected. 

The patient can raise herself from the ground witliout climbing 
up the thighs. 

The gait is normal. 

There are no fibrillary twitchings, and all the affected muscles 
respond, though feebly, to the faradic current. 

The knee-jerks are present though less active than in health. 

The bladder and rectum are unaffected. 

There are no sensory disturbances of any kind. 

The intellectual faculties are unaffected. 

The patient is slightly ansemic, but the general health is good. 
The viscera are all healthy, but the action of the heart is somewhat 
thumping. 

Diagnosis. — The diagnosis was difficult. In many of its features 
the case resembled a central (nervous) rather than a peripheral 
(myopathic) lesion. But the distinctly hypertrophied, or rather 
pseudo-hj^’pertrophied, condition of the deltoids seemed to show 
that the case was one of myopathic muscular atrophy. 

If this opinion is correct, the case is certainly a most peculiar 
one. The affection of the ocular muscles, of the tongue and of the 
palate are, so far as I know, rarely if ever observed in cases of 
myopathic atrophy. 

Prognosis. — A very unfavourable prognosis was given. 

Treatment. — The patient was advised to continue the arsenic, 
strychnine and electricity. 

Subsequent course. — On 17 th August 1895, Dr. Oiillen kindly 
wrote me saying that the deltoids were much smaller, the condi- 
tion otherwise the same. 

Condition, August 1896. — I heard nothing more of the patient 
until August 1896, when Dr, Cullen informed me that she was 
distinctly better and that in his opinion the improvement was 
entirely due to the hypodermic injection of strychnine which had 
been steadily and persistently persevered with. 

Case XVII, Typical pseudo-bypertropMo paralysis. 

J, A,, aged 8^ was admitted to Ward 27, Edinburgh Eoyal 


Infirmary, on 18th March 1895, complaining of general weakness 
and difficulty in walking. 

Previous History. — When a year old he had whooping-cough. 
He did not begin to walk until he was two years old. " As an 
infant he never could creep as a healthy child does. When 

3-^- years old his abdomen became swollen, probably as the 

result of some tubercular affection; he was confined to bed for 
many months and became much emaciated. He recovered very 
slowly from this illness. When he again began to walk he walked 
in the peculiar pseiido-hypertrojihic way that he does now. He 
has never been able to walk more than 500 or GOO yards. At 

the ago of 5 he had a mild attack of scarlet fever. At the age 

of 7 he had a slight attack of measles. His walking has been 
much worse since that date. Of late years his geiierar health has 
been very good. 

His social surroundings have been most satisfactory in every 
respect. 

Family History. — His father and mother are both active and 
healthy. 

The family, which consists of seven children, seems to be 
scrofulous. Ho other members are aflected with pseudo-hyper- 
trophic paralysis. The ages arc as follows : — 

1. Grirl, aged 20, perfectly healthy. 

2. Girl, aged 18, never very robiiBl since a severe attack of 
scarlet fever when two years old. 

3. Girl, aged IG, perfectly healthy. 

4. Boy, aged 13, looks perfectly healthy; had an abscess of the 
elbow joint. 

5. Girl, aged 10, perfectly healthy; two years ago had pains 
and weakness in the legs; now quite well. 

0 . Boy, aged 8 ; tlie palienL 

7. Boy, aged 21 years; perfectly healthy. 

So far as is known, no near relatives Jiave suffered from pseiulo- 
bypertropliic paralysis or any other form of nerve disease. 

Present Condition. — ^Is small for his age but looks healthy ; is 
fat and well nouri.shed. Cicatrices, the remains of former glandu- 
lar abscesses, are present near the angle of each jaw. 

Teinpemhire subnormal . 

Posture in the erect fosition, — The patient stands with his legs 
wide apart, the heels slightly drawn up and the feet slightly in- 
verted. The hack is markedly curved, the abdomen and chest are 
very prominent, the shoulders are drawn back and the arms are 
kept slightly out from the sides. 

GaiL — This is characteristically waddling. 

Co-ordination is perfect, but the muscular power is so feeble that 
the slightest touch makes the patient fall when he is in the erect 
position. 

Muscular imm \ — This is very feeble. When the patient attempts 
to sit down or to get down to the ground from the erect position, 
he falls all of a heap as soon as the knees are bent. 

He is unable to get up from the ground, or even to turn 
from his hack on to his face when lying flat on the ground. 

When raised by the shoulders the arms go up to the ears. 

Condition of the nmscles. — The patient looks a remarkably mus- 
cular boy. The calf muscles, the muscles of the thigh (quadriceps 
and hamstring muscles), the glutei and the infraspinati, deltoids 
and tricipites are markedly enlarged, firm and hard. The muscles 
of the back are also enlarged. 

The pectoralis major and biceps are atrophied. 

The enlarged muscles are all very feeble. 

There are no fibrillary twitchings. 

All the muscles, but especially those which are enlarged, respond 
feebly to both forms of current. But there is no trace of the 
reaction of degeneration. 

Peflexes, — The knee-jerk on the left side is quite absent, that on 
the right just perceptible — very markedly diminished. 

The suj)erficial reflexes are active. 

The organic reflexes (bladder and rectum) are normal 

The senseny functions are quite normal. 

lukllcckial faculties . — Quite normal. The patient fe" bright, 
cheerful and very intelligent. Although he has only been at 
school for a year he reads fairly well. 

The eiTmlatoT% resfimtory^ digestive and urinanj spfemis are qtilfce 
normal. 

Treatment and Progress of the Case. — Tlie patient was treated 
with massage, electricity and thymus extract (five grains three 
times daily). 

He remained in hospital until 25th April and was discharged 

m sidiy, giio, 

\ 
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DESCEIPTION OF PLATE XO. 

Microphotogkapiis of Muscles in r&Euuo-HyrEPTPOPiiio Paealysis and Myopathic Ateopiiy. 


Fig. 1. — Transverse section of a portion of the fleltoicl muscle 
excised, during life in Case I. — typical pseudo-hypeitiophic para- 
lysis. Magnified 50 diameters. (See Plate LXXXYIl. Pigs. 1 
and 2, and page 95 for description of the clinical luKstoiy and 
microscopic appearances in the muscle.) 

Numerous darkly-stained muscular fibres (to -vyhich the letter I( 
points) are seen in groups, separated by a large quantity ol fat 
and connective tissue (to which the letter < I points). 

Fig. 2. — Longitudinal sectioir of a portiorr of the deltoid muscle 
excised during life in Case 1. — typical pseudo-hypei trophic para- 
lysis. Magnified CO diameters. (See Plate LXXXYIL Figs 1 
and 2, and page 95 for description of the chnical history and 
microscopic appearances in the muscle.) 

Numerous darldy-staiiied muscular fibres, some of normal swo, 
some much smaller than normal (to which the letter J points), are 
seen in longitudinal section, separated by a large cpiantity of fat 
and connective tissue (to which the letter K points). 

Fig. 3. — Longitudinal section of a portion of the calf muscle 
removed after death from Case IV. — paralysis 
ending in extreme muscular atrophy. Magnified bO diarnoteis. 
(See Plate LXXXVI II. Figs. 1 and 2; also ])age 98 foi desciip- 
tion of the clinical history and microscopical a]»peaiaiiccs in the 
muscle ) 

Several minute (atrophied) muscular hbies (to wliich the letter 
N points) are seen in longitudinal section, in some of tlioni t.lic 
transverse striatioii is still peiicctly pieseivocl. Tlie mnsculai 
fibres are separated by a large quantity of fat-cells and con- 
nective tissue (to V inch the lettei O points). 

Fig. 4 — Transverse section of a portion of the calf mn== do 
removed after death from Case IV. — psendo-h} pcitiophic paialysis 
ending in extreme muscular airopliy. Magiiilicd SO diamcteis 
(See Plate LXXXVIIL Figs 1 and 2 ; also page 9b for desciip- 
tion of the clinical history and microscopical appcaiaucos in the 
muscle.) 

Groups of muscular fibres of various sizes (to which the letioi 
M points) are seen in transverse section The nmscnlai hhu's me 
separated by a largo amount of fat and connoctive tissue (to vlucli 
the letter L jioiiits). In the centre of the figure a vessel is 
situated. 

Fig. 6. — ^Transverse section through a fasciculus in a portion of 
the biceps muscle removed during life in Case XI — psoudo- 
hypertrophic paralysis and myopathic atiopliy. Magnified 250 
diameters. (See Plate LXXXIX. Figs. I and 2, and page lOG 
for description of the clinical history and microscopic appearances 
in the muscles.) 

The letter F points to two very large (liypertrophied) nnisciilar 
fibres, the letter G to a minute fibre. 

Throughout the section a number of veiy small (atrophied) 
transversely divided muscular fibres are seen ; the muscular fibres 
are separated by a slight excess of connective tissue wdrich is richly 
nucleated ; there is no lipomatosis. 

Fig. 6. — Longitudinal section through a portion of the biceps 
muscle removed during life in Case XI. — pseudo “hypertrophic 
paralysis and myopathic atrophy. Magnified 50 diameters. (See 
Plate LXXXIX. Figs. 1 and 2, and page 106 for description 
of the clinical history and microscopic appearances in the 
muscle.) 

A number of muscular fibres wiiicli are of normal size or some- 
what enisrged (to which the letter I) points), are seen in longi- 
tudinal section. The letter E points to a very richly nucleated 
tissue in which a large number of extremely small (atrophied) 
fibres are situated. Under this power the atrophied fibres are 
seen as faint lines. On the extreme left-hand side of the figure 
two of these minute fibres, surrounded by nuclei, are seen lying 
between two muscular fibres of normal size. 

Fig. 7.— Longitudinal section through a portion of the biceps 
muscle removed during life in Case XI. — pseudo-hypertrophic 
paralysis and myopathic toophy. Magnified 250 diarfeetSrs. 

J 


(See Plate LXXXIX. Figs. 1 and 2, and page 106 for de- 
sciiption of the clinical history and microscopic appearances in 
the muscle.) 

The letter I points to a large (hypertrophied) muscular fibre 
which is homogeneous in structure, but which shows traces of 
longitudinal iis&uiing. In the centre of the figure several small 
(ati opined) muscular fibres surrounded by a large excess of 
nuclei are seen. 

Pig, 3, — Longitudinal section through a poition of the calf 
muscle lemoved after death from Case XII. — extreme myopathic 
muscular atrophy. Magnified 250 diameters. (See Plate 
LXXXVII. Fig. 4, and pages 107 and 108 for description of the 
clinical histoiy and post-moitem appearances.) 

A greatly enlaigccl (hy];)ortiophied) muscular fibre (bo which 
the letter G points) is seen in longitudinal section. A very 
minute (atrophied) fibie, apparently formed by splitting, and 
sui rounded by an excess of nuclei, is separated from the large 
(hyper tio]>hied) fihie by a fibre of medium size. The hyper- 
trophied iibies, which have for the most part lost their transverse 
striation, are in places appaicntly undergoing a colloid or hyaline 
degeneiation, and show iiiegular fissurmg accompanied by nuclear 
piolifoiation. 

Fig. 9. — Longitudinal .section tlirough a poition of the deltoid 
muscle lemovcd after death fiom Case XII — extreme myo- 
pathic muscular atiopliy. Magnified 250 diameters. (See Plate 
iiXXXYII. Fig. 4, and pages 107 and 108 for dosciiptioii of the 
clinical histoiy and post-mortem appeal ances.) 

The letbei T points to a laige (h} pcitiopliied) muscular fibre; the 
loltei XJ to a minute (atiophied) muscular hhie, in ■which the trans- 
\eiso struition is peifectly preseivul Some still more minute 
libies wdiicli letain then tiansveise stiiation aie seen in the middle 
of the section, other minute filnes are completely degenerated or 
i( placed by fibions tissue. Tlieio is some excess of connective 
ti'^sLie, hub no fab bebween the degenciated muscular fibres. The 
musculai libies are in places suiioimded by an excess of nuclei. 

Fig. 10. — Tiaiisveise section tliiougli a portion of the biceps 
muscle lenioved after death fiorn Case XIL — extreme myo- 
pathic muscular atiopliy. Magnified 250 diameters. (See Plate 
LXXXVII. Fig. 4, and pages 107 and 108 for description of the 
clinical histoiy and post-moi tern appeaiaiices. 

The letter A points to muscular fibres which are moderately 
enlaiged (hyporti opined) ; some of the enlaiged fibres contain a 
slight excess of nuclei. The letter B points to a ^nuscle ring.’ 
In the centre of this ring a number of small muscular fibres, in 
which there is an excess of nuclei, are situated. The wall of the 
ring is composed of a richly nucleated fibrous tissue and resembles 
the wall of a vein. Between the muscular fibres there is a slight 
excess of connective tissue, but no fat-cells. 

Fig. 11, — Oblique (longitudinal-transverse) section through a 
portion of the calf muscle removed during life in Case XIII. — 
pseudo-hypertrophic paralysis or myopathic muscular atrophy. 
Magnified 250 diameters. (See page 108 for description of the 
clinical history and microscopical appearances in the muscle.) 

In this case the clinical symptoms were suggestive of pseudo- 
hypertrophic paralysis in an early stage, but the microscopical 
appearances in no way resemble that condition. 

The section shows greatly hypertrophied muscular fibi’es, many 
of which are extremely degenerated. In the centre of these de- 
generated fibres a cleai- space, filled with colloid or hyaline material 
(to which the letter S points), is seen. 

Fig. 12. — Longitudinal section through a portion of the calf 
muscle removed during life in Case XV. — typical pseudo-hyper- 
trophic paralysis. Magnified 50 diameters. (See Plate LXXXVII 
Fig. T, and page 110 for description of the clinical history and 
microscopical appearances in the muscle.) 

Bundles of muscular fibres, some of them of normal size, some 
slightly enlarged, some considerably atrophied, are seen in longi* 
tudinal section. The muscular fibres are separated by a large 
quantity of fat and connective tissue (to which the letter P points). 



T he case which is represented in Plate XCId was a typical 
example of congenital he<art disease. The patient was 
under the care of Dr. Limont of PTewcastle-on-Tyne, to whom 
I am indebted for allowing my artist Mr. Williamson to paint 
it. There -was marked cyanosis and a loud systolic murmur 
over the position of the pulmonary artery — in short, the case 
seemed to be one of congenital stenosis of the pulmonary 
orifice. 

Morbid Anatomy.— Stenosis or complete occlusion(atresia) 
of the pulmonary orifice or pulmonary artery, with secondary 
changes in the heart, such as a patent foramen ovale or an 
imperfect intraventricular septum, is the condition which is 
present in the great majority of cases of congenital heart 
disease. The stenosis usually results from inflammation during 
ffctal life ; but it may probably also be due, as Peacock has 
suggested, to defective development of the branchial arch from 
which the ductus arteriosus is formed. As a result of such a 
condition, the pulmonary artery would of course receive a much 
smaller supply of blood than normal, and would consequently 
be imperfectly developed.^ 

Stenosis of the pulmonary artery may also, of course, result 
from disease after birth. 

In some cases it is extremely difficult, from the mere patho- 
logical characters of the lesion, to say whether the stenosis 
belongs to the congenital or the acquired form of the disease. 
When the lesion is limited to the valve segments and ba.sal 
ling, the condition is probably acquired, for foetal endocarditis 
is rarely so limited. Further, the congenital form of the 
disease is generally, if not always, attended by other changes, 
such as alterations in the trunk of the pulmonary arteiy, the 
sinus arteriosus of the ventricle, and the persistence of some 
of the fcetal openings in the heart. Eussmaul, quoted by 
Lebert, sums up the points of distinction between the two 
forms in the following propositions : — This affection of the 
heart is the more surely congenital : — 1st, when the birth was 
near the normal end of pregnancy ; 2nd, the sooner after birth 
cyanosis and other tokens of heart disease, collectively called 
physical symptoms of stenosis of the pulmonary artery, are 
perceived; 3rd, when the foramen ovale and the ductus 
arteriosus Botalli are both open, or, indeed, only the latter; 
4tli, when the opening of the foramen ovale is proportionately 
large, the ductus being closed, and especially when its size 

^ The coloured Hate Cyanoaia, iaaued with Part 2, Vol. Ill , is erroueoualy 
numbered XC. The reader is requested to number it XCI. 

® The greater liability of the right side of the heart to endocarditis and 
myocarditis during intra-uterine life is probably due to the fact that before 
birth the valves on the right side are subjected to greater strain than those 
on the loft. Peacock further supposes that in consequence of the temporary 
alterations of the blood pressure which are apt to occur in the umbilical 
arteries and placenta, disease at the base of the pulmonary artery (which is 
directly continuous with the descending aorta and umbilical arteries) maybe 
established, just os disease of the base of the aorta and aortic valves may 
result in after life from moreased blood pressure (sudden strain, etc. ), within 
the systemic arterial system, 
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depends on want of the fleshy substance of the septum ; 5th, 
when the valves of the pulmonary artery show anomalies of 
structure that are evidently congenital ; 6th, when the trunk 
of the pulmonary artery is decidedly contracted and its walls 
are too thin; 7th, when the right ventricle appears contracted 
or stunted.^ 

The appearances which are met with in congenital stenosis 
differ veiy considerably in different cases. The most common 
condition is that in which the pulmonary artery is distinctly 
differentiated from the aorta, and narrowed or completely 
occluded. In cases of this description the valve segments may 
he fused together, or irregular in development; the foramen 
ovale is usually patent, the ductus arteriosus is in some cases 
open, in others closed; theie is sometimes a deficiency in the 
intra-ventricular septum. 

In other ca,ses, the stenosis is chiefly situated in the right 
conus arteiiosus, which may appear to be a third ventricle cut 
off from the other two. In cases of this description, the intra- 
ventricular septum is usually deficient, the foramen ovale 
usually open, the ductus arteriosus sometimes open, sometimes 
closed. Tlie trunk of the pulmonary artery is usually con- 
stricted, and the coats of the vessel thinner than normal. 

In a third group, still more striking anomalies are found. 
In some, the division of the common truncus arteriosus into 
the pulmonary artery and aorta is incomplete; in others, in 
addition to the stenosis or complete occlusion of the pulmonary 
artery, the heart may only consist of two cavities, or, there 
may be one ventricle and two auricles, or two ventricles and 
one auricle ; in others again, in addition to the stenosis of the 
pulmonary artery, the aorta and pulmonary artery are trans- 
posed, or have some other abnormal connections with the 
heart. 

Pathological Physiology.— In cases of congenital stenosis 
of the pulmonary artery, the secondary results produced in the 
heart and the manner in which compensation is established 
vary in different cases. They depend chiefly upon the period 
of intra-uterine life at which the stenosis of the pulmonary 
artery is established. 

When the stenosis of the pulmonary artery is produced 
before the end of the third month of intra-uterine life, i.e. 
before the separation of the two ventricles is completed, the 
intra-ventricular septum remains imperfect, the aperture be- 
tween the two ventricles being a round hole with smooth 
edges. In cases of this description, the blood whiclwjugbt to 
pass after birth from the right ventricle through the lungs to 
the left ventricle, makes its way directly, i.e. by a short cut, 
from ventricle to ventricle through the aperture in the intra- 
ventricular septum. The blood finds its way either through the 
ductus arteriosus or, if, as is more frequently the case, that vessel 
is closed, through some of the branches of the aorta (usually 

, , ‘ SeffiBSen’s vol. vi. p. 318. 
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the bronchial, oesophageal, the anterior coronary or pericardial 
arteries) inosculating with branches of the pulmonary arteries. 

When the lesion is produced after the third month, the 
intra-ventricular septum is closed and compensation is effected 
by the foramen ovale remaining patent. After birth the 
blood, instead of passing from the right ventricle through the 
lungs to the left heart, passes directly from the right to the 
left auricle — in other words, follows the course of the circula- 
tion in the foetus. In these cases, the lungs are supplied with 
blood either through the ductus arteriosus remaining patent, 
or, if that vessel is closed, through the inosculation between 
branches of the aorta and the pulmonary artery. 

In both classes of cases compensation is seldom perfect. 
The superficial veins are usually enlarged and more or less 
cyanosis is generally present. The balance of compensation, 
too, is easily upset; any slight pulmonary affection, for 
example, is sufficient to cause a great increase in the cyanosis 
and, it may be, produce other symptoms. 

The condition of the right ventricle varies in different cases. 
In some it is markedly hypertrophied ; in others, as for 
example in those cases in which the pulmonary orifice is 
completely occluded, it may he much smaller than normal or 
quite rudimentary. The lungs are usually found to be 
ansemic. 

In those cases in which the patients survive to the age of 
puberty, chronic tubeicular changes in the lungs are of fiequcnt 
occurrence and are in a laige propoition of cases the immediate 
cause of death. 

Clinical History. — Cases of congenital stenosis may be 
conveniently divided into throe clinical groups or types, 
namely : — 

groviJ. — CctbCB m Vjlmh the Is sc cere, and 

m uhich the imticnt dies immediately or soon after lirth. 

In the most severe cases of this desciijition, the child dies 
asphyxiated immediately after biith ; in some cases, life is 
prolonged for a few weeks or months. Cyanosis is veiy 
prominent, and is very much increased by anything, as for 
instance coughing or crying, which further embarrasses the 
lungs or right heart. The temperature is usually subnormal. 
Somnolence is a characteristic symptom ; in one case, for 
instance, which came under my own observation, the child 
would sleep for eighteen or twenty-four hours at a stretch. 
Dropsy of the feet may develop; shortness of breath and 
pulmonary complications are often present; convulsions are 
not uncommon. 

Seco 7 id group. — Cases in which the lesion is less semre, mid in 
which life may lie prolonged for several years^ hiit m which theo'c 
arefivm the fast, symptoms indicative of the cardiac lesion. 

In cases of this description there is more or less cyanosis, 
which may, however, only be noticeable on coughing, crying, 
etc., or when the right heart and pulmonary circulation become 
embarrassed by any sudden effort, attacks of bronchitis or other 
lung cojgplications. The blueness is most noticeable in the 
peripheral parts of the body ; the superficial veins are usually 
prominent. The child develops slowly, and looks much younger 
than his years. Shortness of breath on exertion, and palpita- 
tion are generally prominent symptoms; pulmonary com- 
plications, such as attacks of bronchitis and haemoptysis 
are frequent; headache, giddiness, or even epileptiform con- 
vulsions (the result of deranged cerebral circulation) are 
sometimes seem Dropsy is seldom present in oases ol tliis 


description until compensation fails, or unless the venons 
circulation becomes suddenly seriously embarrassed by some 
acute intercurrent complication, such as bronchitis, endocar- 
ditis, etc. In the cases included under this group, there is 
usually great susceptibility to cold and all injurious external 
influences ; the mental development of these patients may be 
retarded; and if they survive the trying ordeal of puberty, 
they are very apt to die in early manhood — between the ages 
of fifteen and twenty-five — from phthisis. The lung disease, 
as a rule, runs a protracted course; the left lung is usually 
the first to be attacked; repeated attacks of haemoptysis are 
common. 

In exceptional cases included under this group, life may be 
prolonged for many years. Lebert, for example, mentions that 
in one case of undoubted congenital stenosis, the patient 
attained the age of sixty-five years.^ 

Third group. — Cases in which the lesion is slight. 

In cases of this description, the cyanosis and the other 
characteristic symptoms of congenital heart disease are slight 
01 entirely absent. Years after biith cyanosis and shortness 
of breath and the other indications of a right-sided lesion may 
arise, and are usually due either to the failure of compensation, 
which has hitherto been perfect, or to the occurrence of acute 
endocarditis, bronchitis or some other pulmonary complication. 
When the pulmonary stenosis is acquired the same symptoms 
may of course aiise. 

In cases of cyanosis and congenital heart disease, as Dr. 
C 4 eorgG Gibson has recently shown, the peripheral blood (blood 
(liawn fiom the finger-tip, ear, etc) contains an excessive 
number oi red corpuvscles. The exact cause of the excess, 
whether due to an actual iueiease of the red blood corpuscles, 
to a relative increase of the corpuscles in comparison with the 
blood serum, or to a concentration of the red blood corpuscles 
111 the peripheral parts of the body, has not as yet been 
definitely deteimined. 

Physical Signs. — In cases of congenital heart disease with 
cyanosis, a systolic mmnmr can generally be heard over some 
part of the prcecordial area ; its point of maximum intensity 
varies in diflerent cases, hut is usually situated in the second 
and third left interspaces ; in many cases the murmur is a loud 
one, and may he heard all over the praacordia. 

It must be remembered that the exact significance of a 
systolic murmur in cases of congenital heart disease is not 
always clear. In some, it is probably due to ^ fluid veins’ 
formed as the blood passes through the constricted pulmonary 
orifice; in cases of this description the pulmonary second 
sound is feeble, altogether absent, or replaced by a diastolic 
murmur. In others, it is perhaps due to the passage of the 
blood through the patent foramen ovale ^ or through an aperture 
in the intraventricular septum. In others, again, it is the 
result of mitral or tricuspid regurgitation. 

A systolic thrill can in some cases be felt over the region of 
the murmur. When the right ventricle is enlarged, as it is 
in many cases, increased dulness over the region of the right 
heart and (in some cases) bulging of the praecordial region 
are present.^ 

1 2ierasaen’s Oyclopmdia, voL vi. p. 317. 

^ In this case the murmur would be presystolic rather than systolic. 

® As has been previously stated, the right ventricle is not hypertrophied 
or dilated in all cases of congenital stenosis of the pulmonary artery. When, 
for example, the occlusion is complete it may be smaller than normal ; when, 
I again, the intra-ventxioular septvun is imperfect, there may be no alteration 
I in the sm© of the right heart. 
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The i?uperficial veins are in many cases prominent. In 
almost all cases, they become markedly engorged on crying, 
coughing, etc. In some cases there is true venous pulsation 
in the veins of the neck. 

The radial pulse is usually small and weak. 

Diagnosis.“In those cases in which a systolic murmur 
having its point of maximum intensity in the pulmonary artery 
and apparently due to organic changes and not merely the result 
of functional conditions, is present, the question naturally 
arises whether the murmrrr is the result of congenital mal- 
formation or disease acepired after birth. In some cases it 
is difficult to come to a definite conclusion on this point, for, 
as we have previously seen, it occasionally happens that a con- 
genital lesion of the pulmonary artery remains entirely latent 
for some years, and is not attended by any symptoms until 
several, it may be many, years after birth. In cases of this 
description, it might easily be supposed that the lesion was 
an acquired one; in fact, in many cases this is actually the 
case, as for example in those cases in which the congenitally 
malformed valve is subsequently attacked by acute or subacute 
endocarditis. On the other hand, it should he lemembered 
that cases of acquired stenosis of the pulmonary artery are 
extremely rare. 

The differential diagnosis of acquired and congenital stenosis 
of the pulmonary artery must, therefore, be determined by 
making a careful inquiry into the history of the case. 
Cyanosis, shortness of breath, attacks of bronchitis in early 
life, are very strongly in favour of the congenital variety. 
The family history should be inquired into, for it is not 
uncommon to find more than one member of a family dying 
from, or affected with, congenital heart disease. It is only when 
the symptoms and signs of cardiac disease have been entirely 
absent in early life that the diagnosis of acquired pulmonary 
stenosis can be entertained. 

It must fuither he remembered that marked cyanosis and 
secondary changes in the right heart, such as dilatation, 
hypertrophy and tricuspid regurgitation, are frequently the 
result of piimary lung disease, e.g. cirrhosis, chronic bronchitis 
and embolism, and of mitral stenosis ; and since bronchitis and 
other pulmonary lesions are of frequent occurrence in cases of 
congenital heart disease, the differential diagnosis of these two 
groups of cases is in some cases difficult. 

In congenital heart disease, i.e. such as pulmonary stenosis, 
the physical condition of the heart and a careful investigation 
into the previous history of the case usually enable a correct 
opinion to be formed. In pulmonary stenosis, a systolic 
murmur in the region of the pulmonary area is usually present 
and the second pulmonary sound is faint, entirely absent, or 
replaced by a diastolic murmur; whereas, in cases of mitral 
stenosis or primary lung disease, a systolic murmur in the 
pulmonary area is usually absent and the second pulmonary 


sound is loudly accentuated. Of course, in cases of complete 
atresia of the pulmonary orifice a pulmonary murmur will not 
be present, but cases of this description so rarely survive (and 
even if they do survive they are usually attended with such 
prominent symptoms continuously from the time of birth) 
that they can hardly give rise to any difficulty in diagnosis. 
In the majority of cases of pulmonary stenosis, a history of 
shortness of breath and more or less cyanosis from the time 
of birth can be elicited. But this is not absolutely conclusive 
of congenital heart disease, for cases are sometimes met with 
in which there is marked cyanosis with secondary hypertrophy 
and dilatation of tlie right heart and eventually tricuspid 
regurgitation and dropsy, in which these symptoms date back 
from childhood, and in which, therefore, the history is sugges- 
tive of congenital heart disease. In cases of this kind, reliance 
must chiefly he placed upon the condition of the heart as 
elicited by physical examination. 

The degree of cyanosis is also an important point. It is 
usually more marked in cases of congenital heart disease than 
in the acquired cases. Further, in cases of congenital heart 
disease dropsy is often entiiely absent ; whereas, in advanced 
cases of mitral stenosis with marked cyanosis and secondary 
changes in the right heart, dropsy is much more frequently 
present. 

Prognosis.— In the great majority of cases of congenital 
heart disease, such as stenosis of the pulmonary artery, in 
which the lesion is severe, the patients usually die soon after 
birth ; and even in those cases in which they attain the age of 
puberty, they usually succumb during early adult life, tuber- 
culosis of the lungs being, as I have already stated, a frequent 
cause of death. A few cases live to middle life, and one case 
has actually been recorded in which the patient reached the 
advanced age of sixty-five.^ 

The prognosis is of course most unfavourable in those cases 
in which the cyanosis is most marked; in other words, the 
degree of the cyanosis is, other things being equal, a fairly 
good criterion of the severity of the lesion. 

Treatment.— Children affected with congenital heart disease 
should be carefully protected from cold and other injurious 
external influences. Anything, such as sudden efforts, which 
increases the cyanosis, i.e. the embarrassment of the right heart 
and venous circulation, and interferes with the action of the 
lungs, must, so far as possible, he avoided. 

The usual therapeutic measures which are advisable in the 
treatment of chronic valvular lesions of the left heart with 
engorgement of the lungs and right heart, must be carried 
out in accordance with the special requirements of each in- 
dividual case. During the acute exacerbations, oxygen inhala- 
tions may be employed, 

^ Leber tj Ziemssen’s QytUp(x4m^ vol yI p. 317. 
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DESCRIPTION OF PLATE XCL 

This Plate represents a typiccal case of congenital heart disease, probably stenosis of the pulmonary artery, which was nnde 
the care of Dr. Limont in the Royal Infirmary, hTewcastle-on-Tyne. The patient was a girl aged 6 ; the face was marlcedl 
cyaiiosed ; the fingers exti’emely clubbed and cyanosed ; the cyanosis had been present since birth. The heart was situated in th 
right chest ; the liver was on the right side of the body ; a systolic murmur was audible both at the apex and base of the hear 
The cyanosis is extremely well portrayed in the drawing. 


DESCRIPTION OF PLATE XCIL 

This Plate represents the facial appearance in a case of chronic mitral disease — regurgitation with great hypertrophy an 
dilatation of the left ventricle. The patient came under my notice in the Edinburgh Royal Infirmary some years ago. 

The yellow tint of the skin and the somewhat cyanotic condition of the lips and ears are Avell brought out in the drawinj 
but the artist has faded to catch the languid expression and rather swollen and bloated appearance of the face. 


A REMARKABLE CASE OF CALCAREOUS DEGENERATION OF THE HEAR 
AND ARTERIES WITH RAPIDLY DEVELOPED SYMMETRICAL SUB 
CUTANEOUS TUMOURS IN THE AXILLiE, ELBOWS, GROINS, NATAI 
FOLDS AND POPLITEAL SPACES, AND SYMPTOMS SUGGESTIVE 01 
ADDISON’S DISEASE, in a Yonng Man, aged 25, affected with Advanced Cirrhosi 
of tlie Left Kidney, the Right Kidney having been completely destroyed fourteei 
years previously by Pyelonephritis. 


This is perhaps the most remai^kahle case which has come 
under my notice during the twenty-seven years that I have been 
in practice. The notes are as follows : — 

Mr. A., aged 25, iiiimaiTied, was seen with Dr. Menzies on 
April IGtli, 1894. He complained of extreme debility, loss of 
flesh and the presence of symmetrical swellings in the axillie, 
elbows, groins, inguinal folds and popliteal spaces. 

Previous History. — The history which I obtained of the previous 
illness and his previous state of health was as folloWvS : — 

When eleven years of age, he had a severe illness, as to the exact 
nature of which he and his friends are unable to give any definite 
information. He states that he was feverish and drowsy and that 
he remembers doing little else but sleep all day ; there was no 
diarrhoea and no cough. He was confined to bed for six months. 
He then began to improve and ultimately got quite well. 

After recovering from this illness, he enjoyed good health until 
ho went to America eighteen months ago. He first went to Dalcota 
where he stayed for a short time ; then to Winnipeg to take a 
situation. 

In Winnipeg, he was subjected to great hardships, was badly 
fed, half- starved, and badly clothed. He had to sleep out for 
thi'ee weeks in a small tent on the bare ground, and to live 
entirely upon bread and tea. The result was that he completely 
broke down and was laid up for six weeks. During this illness, 
he lost a stone and a half in weight, and became very weak and 
pale. Ho has never been quite well since. 

1% December 1 892, ho came home and remained with Ms friends 
in Edinburgh for a year. During this time, he did not make any 
definite complaint and did not think it necessary to consult a doctor. 
His friends, who did not see anything specially wrong with him, 
thought that he was nob sufficiently active in trying to find employ- 
ment. This, ha says, was because he did not ^ feel up to the mark/ 
Iliree months ago (about the middle of January 1894), he 
bought an engineer’s business in Glasgow. After going to 
Glasgow, ^ went through a lot of hard physical work, fitting up 
his workshop and lifting heavy machinery. Ee states that during 
this time he did not fed anything amiss. 

Three meks ago, when lifting a heavy piece of machinery, he 
strained his back. He states most definitely that until this strain 
neither felt weak nor short of breath, and that he was quite 
equal to the heavy physical work in which he was engaged. The 
strain of the back was so severe that he had to go home to bed- 
The next day’ he was no better, and, thinking that if he had to 
ba Jaid up for some days it would be better to be laid up at Ms 
home in Mmburgh than in** lodgi^^ in Glasgow, he canle bo 


Edinburgh. Two days after his arrival in Edinburgh he was see 
by Dr. Menzics who noticed that he was pale, but as he had alway 
been ])ale no importance was attached to this fact. At this visi 
Dr. Menzies examined him carefully, and being unable to detec 
any evidence either of external or internal disease, concluded tha 
the weakness was the result of overwork and that the pain in th 
back of which he complained was due to the strain described above 

A loeeh later, he experienced pains in the muscles of the thigh 
and legs, in the knee-joints and in the soles of the feet ^ thes 
pains were thought to be rheumatic in nature. 

A fiio days after this, he directed Dr. Menzies’s attention to th 
condition of the axillre, groins, gluteal folds and popliteal spaces. 

On examining the parts, Dr. Menzies found that the skin an^ 
subcutaneous tissues were infiltrated, hard and brawny. Th 
appearance was quite peculiar ; Dr. Menzies had never seen any 
thing like it before. Both Dr. Menzies and the patient stat 
most positively that these swellings were not present when he firs 
arrived in Edinburgh. The patient thought that they were du 
to his having worn his pyjamas for two or three days continuously 
he suggested that the pyjamas had irritated the affected parts. 

I7i the com'se of the next tveelc or ten days, the debility and ansemi 
rapidly increased and the subcutaneous swellings increased in siz( 
It was now found that the urine contained a slight trace of albumi 
and a few pus corpuscles. 

Family History. — There was no suspicion or history of sypliilh 
The patient’s mother died of abdominal cancer and his father c 
bronchitis. The family consisted of six children. One brothe 
died of phthisis. The four remaining members of the family — tw 
brotliers older than the patient, and two sisters — are all health; 
and strong. So far as is known, the patient does not inherit ' 
tendency to any special form of disease. 

Present Condition. — I found the patient in bed. He wa 
extremely feeble, much emaciated and markedly ansemic. Th 
skin of the face and limbs was of a dingy yellowish-brown hu< 
The patient was naturally fair, the hair being of a light brow 
colour. The skin of the abdomen was very dark, resembling i 
colour the skin in a case of advanced Addison’s disease more tha 
anything else. The areolm of the nipples were dark. Severn 
flat moles were present on different parts of the surface of th 
body ; the patient stated that they had existed since birth. Ther 
were no pigmented patches on the interior of the mouth, Th 
patient’s brother stated that he had noticed that the patient’s ski 
had been getting yellow and sallow for some time past. Th 
tongue and mucous membrane of the mouth, were very dry ; th 
tongue was slightly furred. 



CASE OF CALCAREOUS DEGENERATION 


117 


The temperature ranged from 99° to 100°, the pulse from 100 
to 110. Dr. Menzies stated that it was always above 100. It 
was very small and extremely weak. 

And here I must particularly note that at this visit neither Dr. 
Menzies nor I noticed any rigidity or tliickening of the radial 
artery. Oil is is certainly remarkable : for it is perhaps very 
difficult, I think I may say it is almost impossible, to believe that 
the rigidity and calcareous thickening, which were so marked on 
Mmj could have been developed in the course of a fortnight ; 
and yet it is not likely that, if an advanced condition of rigidity and 
thickening had been present on Ap'ilj it could have escaped 
our notice, for at this date (April 1 6 th) the pulse was so exceedingly 
small and feeble that it was only after very careful manipulation 
of the radial arter^^ that the pulse wave could be felt. 

The patient complained of pain and some tenderness in the lumbar 
region. He stated that his back had always been bis weak point. 

The hearths action was exceedingly feeble ; the impulse imper- 
ceptible; the sounds almost inaudible. A soft blowing murmur 
was present both in the pulmonary and mitral areas. 

There was no enlargement either of the liver or spleen. 

The appetite was good and had been so throughout the whole 
course of the illness. The bowels were regular. 

The skin was dry and somewhat harsh ; the patient said that 
he seldom sweated. At the time of my visit, the axillas were moist. 

Blood . — The blood (examined on 18th April) showed a mai'ked 
diminution of the red corpuscles; they numbered 2,700,000 per 
cubic millimetre. The white corpuscles were more numerous than 
normal; six or eight to each square ; but there was nothing 
approaching leucocytlumnia. The ha3moglohin was not estimated. 
The red corpuscles were quite natural in shape and size ; the 
microscopic characters of the blood were in no way suggestive of 
pernicious anoemia. No pigment particles were detected in the 
specimen of blood which was examined. 

Urine . — The urine was copious, measuring from three to three- 
and-a-luilf pints per diem; its specific gravity was 1010; the 
colour was very pale; it contained an apjireciahle bub small 
quantity of albumin; it was loaded with phosphates. On micro- 
scopic examination, a few pus cells were detected in the scanty 
de[)Osit. No tube casts were detected in the specimens of urine 
which were examined. 

Cutaneous and siibcutaneous tumours. — Hard, brawny swellings 
were present on: — (1) the anterior and posterior folds of each 
axillm, especially on the anterior surface; (2) the flexor aspects of 
each elbow ; (3) the upper part of each thigh, over the superior 
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anterior processes of the iliac hones and over the adjacent parts of 
the inguinal folds; (4) the posterior fold of each buttock; and 
(5) in each popliteal space. (See Eigs. 14 and 15.) The skin of 
the affected regions was of a purple-brown colour ; it corz’csponcled 
to the colour of the skin in lichen planus. The condition of the 
skin and subcutaneous tissues at the seat of the swellings more 
closely resembled a cancerous or sarcomatozis infiltration than in 
any other condition which has come under my notice. But it 
was unlike any case of cancer or sarcoma which I have seen. The 
skin covering the subcutaneous swellings was rigid and thrown into 
folds. Many hard small nodules about the size of a small shot 
wore situated in the margins of the swellings and in the adjacent 
skin. In the centre of the swellings the individual nodules seemed 
to have run together so as to form hard continuous masses. 

The swellings were very hard and dense ; in places they gave 
one the impression of being infiltrated with calcareous matter or 
with hone. This was especially evident in the flexor aspects of 
the elbows, where the subcutaneous infiltration and swelling were 
much less marked. In the bend of the left elbow, for example, 
the infiltration which in size was about the size of a florin, was 
quite superficial; it could be raised up by the fingers and gave 
one the impression of a thin, flat, bony or calcareous plate situated 
in the superficial layer of the skin. 

Over the anterior spines of the iliac bones and adjacent parts, 
the affected areas of skin were of much larger size ; the infiltrated 
areas in these situations both measured exactly 5 X 3 J inches. 

The patient stated that the subcutaneous swellings were not 
painful; hut some tenderness was complained of when they were 
firmly pressed upon. 

When Dr. Menzies first saw the patient the knees were slightly 
swollen. At the time of my visit, several linear streaks were 
present in the skin covering the sides of the knees ; they resembled 
the silvery bands on the abdomen which follow pregnancy; they 
looked as if tlie skin had been greatly stretched and the oedema 
had subsided and been absorbed. 

The jDatieiit stated that standing on the feet was attended with 
some tenderness in the soles; hut the skin of the soles looked 
perfectly normal in every respect. 

There was no pain over any of the nerve trunks. 

The optic discs were well defined ; the fundus extremely pale ; 
the pupils active both to light and accommodation. 

So long as the patient was lying quietly in bed there were no 
cerebral symptoms; but the slightest effort, such as raising the 
head or sitting up in bed, was attended with giddiness and a 
feeling of faintness. The patient states that he has never had a 
headache during the whole course of his life. 

Subsequent progress of the case. — The patient was again seen 
on 18th April. It was on this day that the blood was examined. 
On this day, too, a painting was made of the symmetrical swell- 
ings and the patient was photographed. The photographs were 
taken under difliculties, for the patient\s bedroom was small and 
dark and he could not stand steadily even when supported, but 
one of them (reproduced in Plate XGTIL Fig. 9) was, considering 
the circumstances in which it was taken, successful. On raising 
him from the recumbent to the sitting position, he complained of 
giddiness and faintness ; it was with the greatest difficulty that he 
managed, supported on each side, to walk two or three steps across 
the floor. We were glad to get him into bed again ; his heart’s 
action was so feeble that we were afraid he would die from syncope. 

After this date, the asthenia rapidly increased, 

1st Ifa?/. — The patient was again seen in consultation with Dr, 
Menzies and the following note was made : — ‘ He is much weaker 
and decidedly thinner. The skin is much darker. The sub- 
cutaneous swellings in the axillary, gluteal, and iliac regions 
are considerably larger ; that on the right buttock is as large as 
an orange. There are many hard small colourless nodules about 
the size of small shot in the skin of the forearms, running down 
from the elbows. 

*The tongue is furred and dry ; the temperature is 100°*2; the 
pulsations of the heart number 108 to 120 per During 

the past two or three days there has been, some diarrhma. The 
patient vomited last night without any obvious cause. Baising the 
head makes him feel very faint ; he is consequently unable to sit tip. 

* Both radial arteries are absolutely rigid and pulseless ; the hard 
rigid arterial cords can be easily traced from the wrists through 
the atrophied muscles of the forearms right up to the elbows, A 
very feeble pulsation can be felt in the brachial arteries. The 
femoral and popliteal arteries are rigid; it is with the gref%test 
difficulty that any pulse can be felt in them. The heart SQixnds 
axe erm less distinct than they were at the last visit/ 
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On May, a to-and-fro (pericardial) friction sound was heard 
over the prsecordium. 

The patient died on 7th May. His mental condition was 
unclouded almost up to the very end. 

Diagnosis. — The diagnosis presented very great difficulty ; in 
fact, neither Dr. Menzies nor I were able to make up our minds as 
to the nature of the case ; neither of us had ever seen anything at 
all resembling it. 

The most striking features were : — The extreme asthenia and 
cardiac debility ; the ana'mia and emaciation ; the rigid condition 
of the radial and supeificial vessels; the pigmentation of the 
skin ; the very remarkable symmetiical subcutaneous and skin 
swellings; and the character of the urine (copious, pale, low 
specific gravity, containing a large quantity of phosphates, a small 
quantity of albumin, some pus cells, but no tube casts). 

The pigmentation of the skin and of the aieohe ol the nipples 
and the profound asthenia and fee] fie action of the heart were 
suggestive of Addison’s disease. In the final stages of Addison’s 
disease exactly the same conditions may he present. But it was 
quite clear that the case was not a simple case of Addison’s 
disease; the rigid condition of the radial and other superficial 
arteries and the rouiaikable subcutaneous tumours conclusively 
showed this. 

The condition of the skin coveiing the subcutaneous swellings 
resembled a cancerous or sarcomatous infiltration, which had undci- 
gone, or was associated with, calcaieous degeneration, more closely 
than anything else which liacl previously come under my notice ; 
but if tills view was correct, the remaikably symmetiical character of 
the malignant deposits was most peculiar. It is tine that a few 
cases of symmetrical sarcoma of the skin have been lecoided, but 
such cases are infinitely lare. 

IlToveitliclcss, I was disposed to think that some of tho featiuos 
of tlie case (the skin and subcutaneous lesions, the pigmentation 
and the asthenia) could he best ex])laiiied by supposing that we 
had to deal with symmetiical malignant (sarcomatous or cancel ous) 
deposits in the skin and malignant deposits in the supiarenal 
capsules 

Tins view afibided no ex}fianation of the ligid condition of tlie 
arteries, iior of the haul stone-like characbeT of tlie siilicutaneous 
infiltiatioiLs. Such a condition of aiteiies at the age of 25 has 
not, so far as I am aware, been recoidod hefoie. 

bleithei Dr. hTenzies noi I attached any gieat impoitance to the 
condition of the urine. In this we weie wrong, but the char- 
acters of tho urine which I have described weie in no way 
remaikable. The condition of the urine did not appear to any of 
us who saw the case to be a striking or piominent feaime. 

The age of the patient and the extremely feeble character of the 
heart’s impulse, heart sounds and of tho pulse seemed altogether 
opposed to the view that the patient was siiflcring from cirrhosis 
of the kidney. Further, theie were fiom first to last no symptoms 
suggestive of urannia, unless indeed the diarrhoea and vomiting, 
which occuried a day or two before death, weie of this nature. 

Post-mortem examination. — The post-mortem examination was 
made by myself at 9.30 on 8th May 1894. Itigor mo? hs was strongly 
marked. The infiltrated areas of skin and the subcutaneous 
swellings presented exactly the same appearances which they 
had had dining life, with this exception that their colour was 
not quite so purple. All the subcutaneous swellings were removed^ 
To the naked eye they appeared to consist of dense firm iiifiam- 
matory infiltrations ; on section they cut ‘ gritty ’ ; they were 
obviously infiltrated with calcareous matter. 

The radial arteries were absolutely calcareous from top to 
bottom ; the brachials were also calcareous, but less completely so. 
The iliac, femoral, popliteal and tibial arteries were completely 
calcareous ; like the radials they were converted into hard rigid 
tubes. The renal arteries and many of the branches of the 
abdominal aorta were also infiltrated with calcareous material, 
though not so completely so as the radials, iliacs, femorals, etc. 

The aorta throughout its whole extent was practically un- 
affected. The aortic coats were, in fact, thinner than normal and 
very elastic. Just above its bifurcation into the iliac arteries the 
coats of the abdominal aorta were infiltrated with calcareous 
material. The carotids were unaffected. The large vessels at 
the base of the brain and the small vessels throughout the brain 
were perfectly healthy. 

The iliac, femoral, popliteal and radial arteries were partly 

^ The auheutaneous swellings, the heart and other organs, with micro- 
soopioal sections, were shown at a meeting of the Edinburgh Medico- 
Ohtorgioal Society (Feb. 6, 3.896) which this paper was read, ^ ^ 


filled with pale gelatinous clots ; and in places with firm adherent 
ante-moitem thrombi. 

The skin was of a dark, purple-brown colour; portions were 
removed for microscopical examination. 

The muscles were for the most pait healthy ; some of the fibres 
of the gluteal muscles immediately adjacent to the subcutaneous 
swellings in the gluteal folds appealed to be calcareous. 

The peripheral nerves seemed to be healthy. 

One or two enlarged glands were present in the neck ; one of 
them was removed for microscopical examination. 

The peiicaidium contained about a couple of ounces of clear 
serum ; both its visceral and parietal surfaces were covered with a 
thill layer of recent gelatinous lymph. 

The heaitwas considerably enlarged ; it weighed 1 lb. 2 ozs. ; 

! tlie increased size was almost entirely due to enlargement of 
the left ventricle. 

The walls of the heart felt rigid. Immediately I took hold 
of the organ, and befoie the pericardium u^as opened, I said 
to Dr. Menzies that it was evidently infiltrated with calcareous 
mateiial. On cutting into the heait, the cavity of the left ventricle 
lemained widely patent; the walls of the oigan did not collapse. 
The cavity measuied 3^ X 1] in. The wall of the left ventiicle 
at 3ts thickest part measured ^tlis of an inch. 

The interior of the left ventricle presented a very remarkable 
appeal ance ; the papillary muscles and trabecuhe carnise looked as 
j if they weie encrusted with calcaieous matter. The appearance 
reminded me (in miniature) of the interior of a damp tunnel 
' encrusted with lime salts. The shiinkage and decoloration 
pioduced by keeping the heart in spirit have almost entirely 
destioyed this appeal ance; hut on running the finger over the 
interior of the left ventricle the calcareous encrustation can still 
be most distinctly felt. On section, numerous calcareous deposits 
wcie seen in the wall of the left ventricle. A few small calcareous 
deposits were also present in the walls of the right ventricle and 
of both am ides. 

The valv^es weie absolutely healthy. 

Tho lungs, live], siileeii, stomach, pancreas and intestine were 
1101 mal to the naked eye. The spleen was small and shrunken. 

The right kidney could not at first be found. On tracing up 
the ureter, which was of normal size, the kidney was found to be 
represented by a thin firm mass of fibroid tissue; the kidney sub- 
stance had entirely disappeared ; thei e was practically no pelvis ; 
the ureter was directly attached to this dense mass of fibrous tissue. 

Tlie left kidney was markedly contracted, very firm and dense. 
On section, it was found to be in an advanced condition of 
ciiihosis. 

The right suprarenal capsule was perhaps a little larger than 
noimal, but both suprarenal capsules were to the naked eye 
perfectly normal. 

The brain was exceedingly ansemic. As I have already said, the 
arteries at the base were perfectly healthy and the small arteries 
throughout the brain were normal. 

The pituitary body was slightly enlarged, and softer and paler 
than normal. 

The thyroid gland was natural. 

Portions of all the organs were immediately placed in Muller’s 
fluid. Dr. Gulland kindly undertook the microscopical exami- 
nation — a very laborious matter; and I am glad to take this 
opportunity of thanking him for the care and trouble and for the 
great amount of labour which be has expended on the case. The 
following is his report of the microscopical condition of the 
different organs and tissues : — 

Microscopical Appearances (Br. Gulland’s Eeport). — The 
organs in this case were hardened in Muller s fluid and alcohol 
and cut in paraffin. The sections were stained on the slide in 
various ways, mainly with haematoxylin and eosin, and with the 
Ehrlicli-Biondi mixture. What decalcification was necessary was 
done by the phlotoglucin and nitric acid method. 

Of the organs examined, the medulla, spinal cord, peripheral 
nerves, the liver, pancreas, suprarenal capsules, thyroid, pituitary 
body, lymphatic glands, and some of the arteries, were found to be 
normal. 

In the the only change of importance is the presence of an 
unusual quantity of a golden-brown pigment in the pulp. Some of 
this is to he found in the cell-bodies of leucocytes, but most of it 
is lying free in the spacea 

It is in the heart, in some of the arteries, in the kidneys, in the 
subcutaneous tumours, and in certain parts of the skin that the 
principal pathological changes are present. 
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In the heart the muscular part of the ^rall alone is affected, and 
the change is a calcification of the individual muscle cells. The 
greater part of the heart wall is quite normal, but scattered through 
it are numerous islets of calcification. These calcified portions 
stain of a deep bluish purple in the hiematoxylm and eosin speci- 
mens, and of a red purple in the sections stained with Elirlich- 
Biondi. There is probably some kind of degeneration which 
j>recedes the calcification, but this cannot be distinguished from the 
calcification by its staining reactions. In the muscle-cell the 
degeneration commences in tlie cell-body, and affects the longi- 
tudinal and transverse fibrillation, wdiich the purple staining 
renders very evident. Part of the cell only is affected at first, 
the rest, %vith the nucleus, lemaining unaltered; sometimes the 
longitudinal fibrillatiion, sometimes the transverse, is fiist picked 
out. In the muscle-cells which are only slightly affected the 
calcareous matter is deposited in the form of rninuLe gianules in 
the lines of the sbriation. When the cell is fully calcified the 
structure ceases to he evident, but the gross shape is long retained. 
The very early stage is often found in isolated cells, but by the 
time a cell has become fully calcified, others around it have begun 
to share in the process. The calcified cells ultimately coalesce to 
form large irregular masses, of which the centre gives very little 
hint of its origin, the outer cells retain their shape, though their 
structure is lost, while the outermost cells of all often show the 
early stages of the xirocess. (See Plate XCIIL Figs. 1, 2 and 3.) 

The surroundings of these masses vary according to their size. 
The isolated calcifying cells lie in the midst of unaltered muscle. 
Pound the laiger masses the muscle-cells are often atrophied. As 
the calcareous masses enlarge, the intermuscular connective tissue 
round them becomes richer in nuclei, so that the calcified muscle- 
fibres are imbedded in a delicate connective tissue which is lich in 
nuclei. Here and there near the largest calcareous masses are to 
be seen a tew giant-cells, of the kind which is better seen in the 
subcutaneous tumours. 

Many ot the aitenes (such as the radials, iliacs, feinorals, etc.) 
are completely calcified and converted into ligid tubes. All the 
coats aie infiltrated and the structure completely obliterated. 

Some of the arteries, which are least affected, shoiv a calcification 
of the middle coat which will be described more fully in relation 
to tlie kidney, while in others the intima is tliickeiied in patches. 
The internal elastic lamina is intact, but inside it there is a con- 
siderable amount of new connective tissue, well organised, and 
often six or eight times as thick as the normal intima. In this 
there are scatteied very small calcareous nodules. The endothelium 
is everywhere intact. 

The hdmy shows alterations in the blood-vessels, the secreting 
parencliyma, and in the connective tissue. Of the vessels the 
arteiies are most affected. In the renal arches, and in the huger 
arteiies leading to them there is a calcification of the middle coat. 
The extra-nuclear part of the non-stiiped muscular fibres is first 
affected, though there is of course no picking out of the fibrillation 
as in the muscle-cells of the lieait. The nucleus now ceases to be 
evident, but the shape of the calcified fibre is usually retained ; it 
is only in some of the largest calcified patches that the structure of 
the middle coat is entirely lost and that a structureless tube takes 
its place. In many places the intima inside these calcified patches 
is replaced by the growth of a delicate oedematous connective tissue 
covered internally by endothelium. The lumen of the artery is 
often diminished to a quarter of its original size in this way. 

In the interlobular arteries there is sometimes, though rarely, a 
calcified patch in the middle coat; the smaller arteries do not 
seem to be affected. 

The glomeruli show the greatest variety of change. I cannot 
find one which is quite normal. Some of them are swollen and 
congested, and the epithelium covering them is desquamating. 
Others show every stage of inflammatory change, and a consider- 
able proportion, especially near the surface of the organ, are 
represented by mere knots of fibrous tissue. In some of these 
latter, desquamation has gone so far that no nuclei are to be seen, 
whilst in others calcareous salts have begun to lie deposited. The 
veins are apparently unaltered. 

In the cortex all the tubes, except some of the collecting tubules, 
are in a state of catarrh. The capsular epithelium of almost all 
the Malpighian bodies is desquamating and degenerating ; the 
epithelium of all the secreting tubules of whatever kind is either 
desquamating simply, or is degenerated in addition, In many of 
the tubules there are hyaline oasts ; some microscopic cysts with 
albuminous contents are to be seen here and there in the cortex. 

The interstitial conneotive tissue is very greatly increased in 
amount, and is infiltrated with leucocytes to a considerable extent. 


Many of the lymphatic vessels are distended and fall of leucocytes. 
The alterations in the kidney are represented in Plate XCIIL 
Figs. 4 and 5. 

The calcified masses in the skin and in the snlcvtaneouh tumours 
are disposed, at first sight, very irregularly, but they are found to 
be arianged mainly, if not entirely, in relation to the blood-vessels, 
especially the aiteries. These are often to be seen, in the centres 
of the calcaieous masses, completely calcified, and sometimes a 
tortuous calcified artery has been seen cut longitudinally for a con- 
siderable distance. (See Plate XCIIL Figs.^ 6 and 7.) From 
these arteries the calcareous material has evidently been poured 
out and has been deposited in the Imndles of white fibrous tissue 
both in the coiium and in the subcutaneous tissue. 

In one section, part of the sheath of a nerve was calcified, but 
this seems to be exceptional. In the fibrous tissue the deposit 
takes the form of small granules, all nearly of the same size, lying 
close together, and being from 1 to 2 ytt in diameter. These 
coalesce and the whole of the fibre on a transverse section becomes 
calcified ; the outer part usually stains more deeply than the inner 
part and thus gives the impression of a tube. When a fibre is 
seen cut longitudinally it is rare to find the whole of it calcified 
equally. One part will be unaffected, another will be completely 
calcified and a third will show the early stage of granular deposi- 
tion. The process results in the formation of irregular masses ; the 
part first calcified is usually near the centre, as in the heart, whilst 
round the margin granules are often massed as though the change 
were spreading outwards. Of course collections of granules are 
often found in fibres at a distance from the larger masses. 

The surroundings of the calcified masses vary very much as they 
do in the heart. The smaller ones he in the 1101 mal connective 
tissue, especially in the skin, but the larger ones in the skin and 
almost all of them in the subcutaneous tumours are imbedded in 
connective tissue which gives more or less sign of reaction against 
the presence of the foreign material. This tissue is looser, contains 
a fair number of leucocytes, though not any great amount of in- 
filtration, and contains specially a very Large number of giant-cells, 
in eveiy stage of development fiom ordinary leucocytes upwards. 
(See Plate XCIIL Fig. 8.) The fully formed cells are multi- 
nucleated, and closely resemble the giant-cells seen in tubercles, or 
those known as osteoclasts, which are concerned in the removal 
of hone. Like the latter, too, these giant-cells are closely apposed 
to the calcareous masses, and they often lie in depressions on the 
surface. There can be little doubt that they represent an attempt 
on the part of the tissues to remove the calcified material. 
They are far more abundant in the subcutaneous tumours than in 
the skin. 

Remarks, — From the foregoing account of the post-mortem 
appearances and from Dr. Gulland’s report, it will be seen that 
the most striking features are : — 

1. The conthl ion of the heart . — The organ is an extraordinarily fine 
example of calcareous degeneration. Numerous calcareous deposits 
are distributed throughout the walls of the organ, more especially in 
the wall oi the left ventricle. The traheculce cariiijB and papillary 
muscles of the left ventricle are almost entirely calcified. The 
calcareous infiltration affects not only the interstitial tissue, but 
the muscular fibres of the heart. The calcareous infiltration of 
the muscular fibres is admirably seen both in transverse and longi- 
tudinal sections. (See Plate XCIIL Figs. 2 and 3.) 

2. The condition of the arteries - — I have not been able to find or 
hear of any case in which such an extraordinary calcareous infil- 
tration of the blood-vessels as was present in this ease was 
developed in a young person. The iliac, femoral, popliteal, tibial 
and radial arteries were absolutely calcareous from top to bottom 
and converted into rigid tubes. 

3. The suhciitaneous tumaurs . — Many of the arteries in the sub- 
cutaneous tissue and deeper layers of the skin were calcareous, 
and numerous calcareous deposits were present in the subcutaneous 
tissues. Tb 0 calcareous in aterial was in some places deposited in wavy 
lines which evidently represented the course of blood-vessels and 
arteries. (See Plate XCIII. Fig. 6.) It is certain, X think, from 
the microscopical appearance -which the subcutaneous swellings 
present that the caleai’oous material had been infiltoted around 
the blood-vessels and that this infiltration had led to the produc- 
tion of inflammatory changes in the connective tissue and to the 
production of the giant-cells, which Dr. Giilland has described. 
(Soo Plate XIIL Fig. 8.) 

4. The condition of the kidneys , — The right kidney was entirely 
destroyed, evidently as the result of old disease. This in ail 
probability had occurred during jjho severe (six months) illness 
which occurred when the patient was eleven years of age. 
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The leffc kidney was in a condition of very advanced cirrhosis. 
Many minute calcareous deposits were present in the cortex; 
the arteries in the pyramidal portion were calcareous. It is 
obvious that an advanced condition of cirrhosis must have been 
present for many months before the patient’s death. Now^ con- 
sidering that one kidney was entirely destroyed and that the other 
was so markedly cirrhotic, the absence of any definite symptoms of 
kidney disease and of any ureemic symptoms is very remarkahle. 

Theory o>s to the 2'){-^tholofjical course of the case , — Putting all of the 
facts together, it seejns to me that the most probable explanation 
which can bo advanced of this extraordinary case is the following: — 
(i) That in early life (at the age of eleven) the patient suffered 
from pyelonephritis of the right kidney; that the right kidney 
had at this time been entirely destroyed; (2) That the exposure 
and hardships to which he had been subjecte(l in America eighteen 
months before his death had induced disease in the other kidney, 
or, what is perliaps more probable, had aggravated a cirrhotic 
process which was already present in the loft kidney, and tliat 
this had slowly and gradually progressed until the extreme 
condition of cirrhosis which was found after death had been 
produced; (3) That, for some reason or another which I cannot 
explain, the blood had become impregnated with calcareous salts 
in solution ; (4) That owing to the advanced cirrhotic condition 
of the kidney, the calcareous material had (instead of being 
excreted by' the kidney) be^m retained in the blood and iinally 
deposited in the walls of the heart and peripheral arteries, and 
extravasated into the suhcntaueoiis tissues ; and (5) That local 
irritation, the result of meclianical movement, probably played a 
part in determining the dejjosit of the calcareous material in the 
walls of the heart and in the subcutaneous tissues over the joint 
surfiices, gluteal and axillary folds, etc. 

The localisation and synimeirical distribution of the skin and 
subcutaneous lesions can only, I think, be accounted for by sup- 
posing that some mechanical condition or conditions (such as 
movement and stretching) was concerned in their production. 

The following reasons seem to suggest that the calcareous 
infiltration of the heart, arteries and subcutaneous tissues, was 
rapidly produced ; — (a) It is difficult to conceive that the heart 


and arteries could have been affected in any marked degree with 
calcareous degeneration when the patient first went to Glasgow 
three months before his death. He stated that for some weeks 
after going to Glasgow he was able to engage without any short- 
ness of breath or discomfort, in hard laborious work. It is hardly 
possible to believe that with such a condition of heart and arteries 
as was present at the time of death, the patient could have been 
equal to any prolonged and violent muscular effort. 

(b) It seems certain, both from his own statement and from 
the statement of Dr. Menzies, that the subcutaneous swellings 
were not present, when he came from Glasgow some six weeks 
before his death. 

After this time, the asthenia rapidly increased, and when I first 
saw the patient it was with the greatest difficulty that he was 
enabled to stand in the erect position and walk a few steps across 
the floor to get into a chair to be photograj^hed. It seems pro- 
bable that for some reason or other the blood became loaded with 
calcareous material some six or eight weeks before his death, and 
that it was after the strain of the back that rapid calcareous 
infiltration in the heart and arteries took place. 

It is curious, considering the feeble character of the pulse and 
the careful manipulation which was required to detect the pulse 
wave, that the rigid condition of the radial artery was not observed 
at the time of our first consultation, a fortnight before the patient’s 
death ; for, as I have already stated, it is almost impossible to 
believe that the extreme degree of calcareous infiltration which 
was present at the time of death could have been developed 
in the course of a few days. It must however be admitted that 
the calcareous subcutaneous swellings, and probably therefore the 
calcareous deposits in the skin, were developed in the course of a 
few weeks. 

In describing the clinical course of the case I have pointed out 
that in some of its features — notably the pigmentation of the skin, 
the extreme feebleness of the heart’s action, the marked asthenia 
and tlie apparently causeless diarrhoea and vomiting — it closely 
resembled a case of Addison’s disease. I may add that I have 
met with some other cases of cirrhosis of the kidney in which the 
same difficulty of diagnosis occurred. 
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Fig. 1. — Transverse section thi’ough the wall of the left ventricle 
in the case of calcareous degeneration described in the text, show- 
ing calcareous transformation of the muscular fibres of the heart. 
(Very low power.) 

The letter P, points to the pericardial surface ; the letter E, to 
the endocardial surface. The section is made through the whole 
thickness of the wall of the left ventricle, a, a, groups of muscular 
fibres which have undergone the calcareous degeneration. 

Fig. 2, — Longitudinal section through the muscular fibres of the 
heart in the case of calcareous degeneration described in the text. 
(High power.) 

The letter a, points to normal muscular fibres longitudinally 
divided ; b, b, to muscular fibres in which the calcxireous degenera- 
tion is just Gommencing ; c, c, to fibres which are markedly affected 
with calcareous degeneration ; d, to longitudinally divided fibres 
which are enormously swollen and completely calcareous. 

Fig. 3. — Transverse section through the wall of the left ventricle 
in the case of calcareous degeneration described in the text, show- 
ing the calcareous transformation of the individual muscle fibres. 
(High power.) 

The letter a, points to normal muscular fibres of the heart 
transversely divided ; b, to normal muscular fibres longitudinally 
divided; c, to calcareous masses, the remains of degenerated 
muscular filnies seen in transverse section; d, to fine fibrillated 
connective tissue surrounding the fibres which are afiected with 
calcareous degeneration. 

Fig. 4 — Transverse section throiigh the cortex of the kidney in 
the case of calcareous degeneration described in the text. (Low 
power.) 

The letter Appoints to the capsule; B, to a Malpighian body 
^ y^nWuing calcareous material ; tubule containing a hyalin^ 
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cast. A densely nucleated connective tissue is seen to be present 
between the tubules. 

Fig, 5. — Section through the kidney in the case of calcareous 
degeneration described in the text, (tiigh power.) 

The large calcareous mass (C) is seen lying in the midst of the 
cirrhosed kidney substance ; D, the cirrhotic tissue. 

Fig. 6. — Section through a portion of one of the subcutaneous 
tumours in the case of calcareous degeneration described in the 
text, showing the calcification extending along the lines of the 
arteries. (Magnified times.) 

The letters a, a, point to a dense mass of calcareous material iu 
the superficial portion of the section ; b, b, b, to minute calcified 
vessels passing from the subcutaneous tissue into the subjacent 
muscles. The muscular fibres are seen to be transversely divided. 

Fig. 7.~Section through the skin and subcutaneous tissues in 
the case of calcareous degeneration described in the text. (Low 
power.) 

The letter A, points to the free surface of the skin ; B, to trans- 
versely divided arteries, the walls of which are thickened and 
partly calcified; C, to large mass of calcareous material in the 
subcutaneous tissue. 

Fig. 8 — -Section through a portion of one of the subcutaneous 
swellings in the case of calcareous degeneration described in the 
text, showing dense calcareous infiltration and giant-cells. (High 
power.) 

The letters A and C, point to the dense calcareous masses ; B, 
to giant-cells lying in the midst of a richly nucleated connective 
tissue. 

Fig, 9.— Photograph showing the subcutaneous swellings in 
the axilla and bends of the elbows. 



T his disease, to which the vsynoiiym "green sickness' is 
sometimes apidied, is by far the most common form of 
primary ana 3 mia. It varies very greatly in severity in different 
cases. It is characterised by all the typical symptoms of 
aiiffiinia — pallor, shortness of breath, palpitation, giddiness, etc. 
The essential blood change is a deficiency of hseinoglobin ; in 
the great majority of cases the red blood cells are comparatively 
little diminished in number, but the richness of the individual 
red blood corpuscles in hsemogloMn as well as the total amount 
of hcemoglobin in the blood are markedly below the normal. 

Etiology, — Chlorosis is essentially a disease of the female, 
and in the vast majority of cases is developed at or about the 
time of puberty. Cases which appear to be closely allied to 
chlorosis are occasionally, hut very rarely, met with in males. 
Children, too, are occasionally affected, 

^ In the great majority of cases, the disease develops between 
the ages of 15 and 25; but cases of ap)parently causeless 
ana 3 mia, in which the blood presents all the characters of 
chlorosis and which are curable by iron, are sometimes met 
with in older women. 

The disease occurs amongst all classes of society, but in my 
experience it is most common in young seivant-giils. Want 
of fresh air and sunlight undoubtedly seem to predispose to 
its production. It is more common in towns than in the 
country. Country girls who come into service in town are 
particularly apt to be affected. 

The exact causation of chlorosis has given rise to a great 
deal of difference of opinion. 

It used to be thought that the disease was due to disappoint- 
ment in love ; and there can be no doubt that mental anxiety 
or grief may act as contributory or exciting causes, but only 
perhaps in persons predisposed to chlorosis or already suffering 
from it. 

Derangement or disease of the uterus and ovaries has been 
suggested as a cause. Amenorrhcna is usually present in 
chlorosis, but it appears to be the result, not the cause, of the 
disease. Proof of this is found in the fact tliaf in some well- 
marked cases of chlorosis the menstruation is perfectly regular 
and natural in every respect. In the great majority of cases 
of chlorosis in which the menstruation is regular in time the 
discharge is deficient in quantity and too pale in colour. 

But although amenorrhoea is not the cause of chlorosis, there 
can, I think, be little douljt that the active strain which is 
thrown upon the tissues and organs of the female at the time 
of puberty is an important factor in the production of the 
disease. According to Hiemeyer, chlorosis is invariably 
developed in girls who begin to menstruate before the mammaj 
and genital organs axe developed. My own view is that the 
unusual strain, so to speak, which is thrown upon the blood- 
forming organs by the rapid development of the tissues and 
organs which occurs at the time of puberty, and especially by 
von. iiL ' 


the development of the function of menstruation, is a most 
important factor in the production of the condition. This 
view seems to me to be supported hy the fact that as the 
patient gets older (in other words, as the organism hecomevS 
accustomed to the strain on the blood-forming organs which 
menstruation entails) the disease and the tendency to relapse 
which is such a striking feature of it gradually disappear. 

Virchow thought that chlorosis was due to defective develop- 
ment of the aorta and arterial system ; but narrowing of the 
aorta and thinness of the arterial coats are probably the result 
and not the cause of the condition; or perhaps it would be 
more correct to say that the two conditions (rc, narrowing of 
the aorta and thinness of the arteries ; and 6, chlorosis) are the 
result of a common cause, the defective development of the 
aorta and arterial system being perhaps due to a congenital 
condition. 

Sir Andrew Clark supposed that chlorosis was the result 
of auto-intoxication from the intestine due to constipation. 
Constipation is certainly very common in oases of chlorosis, 

but it is by no means always present. In quite a number of 

well-marked cases which have come under my own observation, 
more especially amongst girls belonging to the upper orders 
of society, constipation has been entirely absent. In some of 
these cases, I liave satisfied myself that the bowels were not 
only opened, hut sufficiently freely opened, every day. It 
must, however, be remembered that auto-intoxication from the 
intestine may probably occur even when there is no constipa- 
tion; and I am willing to grant that constipation and auto- 
intoxication from the intestine may have some influence in 

the production of the disease, but in my opinion they are not 

the essential and fundamental causes. 

Deficiency of liydrochloric acid in the gastric juice, ulceration 
of the stomach and gastric lia3morrhage have been suggested 
as the cause of the disease. Possibly these conditions may in 
some cases act as predisposing causes ; but in most cases they 
are in my opinion results rather than the cause of the disease. 
Tiglit-laciiig has also been blamed. 

As T have already stated, the essential clinical feature of 
chlorosis is a diminution of the lucmogiobin — a deficiency of 
the iron of the blood. Further, in order to understand the 
causation of the disease it must be remembered: — (a) that 
chlorosis is essentially a disease of the female sex ; (b) that it 
is in the vast ma/jority of cases developed at or about the 
period of active sexual development; and (c) that it is speedily 
and easily cured by the administration of iron— iTrovided only 
that the iron is given in sufficiently large quantirif^^ and that 
the gastro-intestinal tract is in a sufficiently healthy state to 
permit of tlie absorption of the remedy. 

The essential causes of chlorosis, then, would appear to be 
(1) a functional derangement of the gastrointestinal tract 
which prevents The absorption of the iron of the food, or 
Which splits up the soluble iron- compounds and renders them 

Q 
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unfit for absorption into tlie blood; and (2) the strain which 
is put upon tile blood-roriiiing organs of the female by the rapid 
development which takes place at or about the time of pirberty, 
and especially perhaps by the unusual strain which the develop- 
ment and establisluiieiit of the function of menstruation entail. 

Clinical History. — The onset of the disease is insidious. 
The patient gradually loses coloiiX; complains of debility and 
inability for exercise, becomes short of breath, and suffers from 
palpitation and giddiness — in short, the disease is characterised 
by the presence of symptoms which are associated with a 
deficiency of hicnioglobin in the blood, and which result from 
the fatty and dilated condition of the heart -which the deficiency 
of haemoglobin and the consequent imperfect oxygenation of 
the heart muscle occasion. 

The essential features in the pathological physiology of 
chlorosis may be summed up in a few words, namely, deficiency 
of luemoglobin, fatty degeneration of the heart muscle and 
of the other tissues and organs, a condition of irritable weak- 
ness of the heart, cardiac dilatation, and the results of these 
conditions. 

Patients ^Yho are affected with a high degree of chlorosis are, 
as a rule, well covered with fat, but their muscles are usually 
soft and flabby. In many cases, the mamma3 arc full, the 
external genitals and the pubic hair well dGvelo])ed; but in 
other cases this is not so. In those cases in which dyspepsia, 
or ulceration of the stomach is associated with the aiiremia, 
some emaciation may be present. 

The skill and mucous membranes are pale, and the skin 
often has a greenish-yellow colour ; hence the term ^ green 
sickness' which has been given to the disease. The green hue 
is more marked in girls of a dark complexion. In blondes, the 
complexion often has a beautiful rosy-red tint when the patient 
first comes under the notice of the pliysician ; patients suffer- 
ing from chlorosis fiiisli readily ; their complexions are naturally 
delicate and tlie temporary tinting of the skin which re.sults 
from the flushing is very becoming, for many of the girls who 
are affected with chlorosis are very pretty. After the temporary 
excitement subsides, the face becomes pale; and in severe 
cases both the lips and skin may look almost entirely blood- 
less. Pallor of the buccal mucous membrane and conjunctiva 
is, from a diagnostic point of view, of more importance than 
pallor of the skin. 

Patients affected with chlorosis complain of shortness of 
breath on exertion, palpitation, giddiness on stooping the head 
and on suddenly rising from the recumbent to the erect 
position, debility, inability for prolonged and sustained efforts 
either of body or mind. In advanced stages of the disease, the 
feet and legs may he oedematous. The nails are in many 
cases thin and misshaped. 

The symptoms are so characteristic and constant that in 
well-marked cases of chlorosis it is possible to predict most of 
the symptoms which are present when the patient comes under 
observation ^nd before a single question has been asked. 
Further, the administration of Blaud^s pills is the 

ordinary routine plan of treatment, one can in many cases 
predict that the patient has been taking three pills three times 
a day. 

Dyspeptic derangements are very common ; loss of appetite 
or a capricious appetite is usually present. In some cases 
there is flatulent dyspepsia with pain some time after eatingj 
I’in these cases, the dyspepsiS is usually the result of the 


anfemic condition of the stomach and intestine and of the 
impairment of the digestive power which results therefrom. 
In other cases, ulceration of the stomach is present. Chlorosis 
and simple perforating nicer of the stomach are often seen in 
combination. I do not of course mean to say that most 
chlorotics are the subjects of ulceration of the stomach, hut 
that in a large proportion of cases of ulcer of the stomach the 
patients are chlorotic. The ana3mic condition of the gastric 
mucous membrane undoubtedly predisposes to the production 
of the ulcer. 

In many cases of chlorosis, the tongue is pale, flabby, in- 
dented by the teeth and slightly furred ; in others, it is pale 
and clean. Constipation is very usually present, but is not an 
essential or invariable symptom. There is usually some utero- 
ovarian derangement, generally amenorrhoea. This, as I have 
already stated, is probably the result and not the cause of the 
disease. As I have already pointed out, in exceptional cases of 
chlorosis the menstruation is perfectly regular in time, though 
in cases of this kind it is usually pale and scanty in amount. 
In many cases of chlorosis there is leucorrhoea, doubtless the 
result of the enfeebled tone, both general and local. 

Nervous symptoms, such as giddiness, which is of course 
due to defective blood supply to the brain, tinnitus, headache 
and neuralgia are often complained of. The late Dr. Anstie 
used to say that neuralgia was a prayer on the part of the 
nerves for a better supply of blood. In many cases the 
temper is irritable and uncertain. Hysterical symptoms are 
of frequent occurrence. Sleeplessness is comparatively common. 
Fainting may occur after slight effort, such for example as 
suddenly rising from the recumbent to the erect position, after 
a watery evacuation of the bowels, etc. 

Haemorrhages of any considerable amount are exceedingly 
rare, except in those cases in which hmmatemesis results from 
associated ulceration of the stomach ; in cases of this kind, the 
hrcmorrliage is, as I have already pointed out, an indirect, not 
a direct, result of the disease. When profuse it may of course 
materially aggravate the condition. 

In a small proportion of cases of chlorosis, optic neuritis 
occurs. It is especially apt to be developed in those cases in 
which there is hypermetropia ; and since patients affected 
with chlorosis frequently suffer from headache, the combina- 
tion of headache with double optic neuritis may lead the 
physician to suppose that he has to deal with the presence of 
a cerebral tumour. 

The condition of the heart and pulse in cases of chlorosis is 
very important. As I have already stated, palpitation is a 
frequent symptom ; it is due to the condition of irritable weak- 
ness of the heart muscle. Slight excitements whether of body 
or mind produce an unusual effect upon the irritable heart. 
The pulse is readily excited. In the earlier stages of the 
disease, the pulse tension is usually good, in fact it may be 
high ; but when the chlorosis is long-continued or severe, the 
pulse tension is in my experience almost invariably low. 
SphygmograpMc tracings often show the undue irritability of 
the heart in a striking way. 

When the patient is perfectly tranquil and at rest the 
cardiac impulse is usually feeble and diffuse; under excite- 
ment the apex beat becomes much more forcible and well 
defined ; the apex beat is usually displaced somewhat down- 
wards and outwards to the left ; the cardiac dulness is increased 
both to the right and to the left. The ventricles, particularly 
the left ventricle, are usually more or less dilated. On 
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auscultation, a systolic murmux is usually present in the 
pulmonary and often in the mitral and tricuspid areas. Occa- 
sionally a systolic murmur is also audible in the aortic area. 
The mitral and tricuspid murmurs are of course due to regur- 
gitation, the result of muscular and relative incompetence. 
The exact mode of production of the pulmonary and aortic 
murmurs is more difficult to explain ; they appear to be due 
partly to the altered condition of the blood, partly to the 
altered relationship of the pulmonary orifice to the pulmonary 
artery, and partly to the altered mode of contraction of the 
heart. In cases of chlorosis the pulmonary artery is usually 
somewhat dilated and the action of the heart is, at all events 
under excitement, quick and the contraction of the cardiac 
muscle rapid and sudden. The sudden propulsion of a large 
wave of hydrinmic blood into the pulmonary artery which is, 
in comparison to the orifice, relatively dilated, seems to me 
the most reasonable explanation of the mode of production of 
the pulmonary murmur. I am quite unable to accept Dr. 
George Balfour’s theory that the murmur is a systolic mitral 
murmur propagated to the pulmonary area through the 
appendix of the left auricle, which he states comes to the 
surface and overlaps the pulmonary artery in the 2nd left 
interspace. I need not discuss the question in detail, for I 
have considered it at considerable length iu my work on the 
heart. I need only repeat that Dr. Balfour’s theory seems 
contradicted by the facts that in many cases of chlorosis there 
is no mitral murmur but only a pulmonary murmur, and tliat 
ill cases of profound ansemia which prove fatal (cases of per- 
nicious anaemia, for example, in wdiich the same pulmonary 
murmur is present), the appendix of the left auricle, as Dr. 
William Eussell was the first to point out and as my patho- 
logical experience abundantly confirms, rarely if ever overlaps 
the pulmonary artery. Owing to the dilation of the right 
heart and the twisting of the organ on itself which results 
tlierefrom, the left auricular appendix is usually entirely 
concealed by the pulmonary artery and does not come to the 
surface of the chest at all 

Some authorities state that in some cases of chlorosis a 
diastolic aortic murmur is occasionally also present; Imt I 
doubt the correctness of this opinion. I agree with Dr. Sansom 
in thinking that what appears to be the diastolic portion of a 
double aortic murmur is probably the venous murmur in the 
neck heard at the aortic orifice during the diastole of the 
heart. 

In many cases of profound chlorosis the veins of the neck 
are dilated, A flickering pulsation can not unfrequently be 
observed in the dilated external jugular vein on careful obser- 
vation. In those cases in which a considerable degree of 
tricuspid regurgitation is present, true venous pulsation in the 
external jugulars may be well marked. 

The condition of the blood is of the greatest importance. 
In slight cases, the red blood corpuscles are little if at all 
diminished in number. In severe cases, they usually number 
from 2,600,000 to 3,500,000 per cubic millimetre. In very 
exceptional cases they are much more reduced. Hayern has 
reported a case of chlorosis in which the blood corpuscles 
numbered only 1,300,000 ; but such a marked decrease in the 
red blood corpuscles is altogether exceptional. 

The essential blood change is a diminution in the heemo- 
globin. As estimated by Gowers' instrument, which in my 
experience reads low, the hsemogloMn may be reduced to 30, 
25, or even 20 per cent. The individual richness of the rad 
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blood corpuscles in hoemoglohin is in many cases less than 
half the normal — for example, 

In many cases, the red blood corpuscles present little or no 
alteration either in size or shape ; a few large red corpuscles 
are not unfrequently present, but microcytes are in my experi- 
ence exceedingly rare. The extreme alterations in the si 5 ;e 
and shape of the red blood corpuscles which are so character- 
istic of pernicious ancemia are very rarely"* present. In such 
cases of chlorosis as that described by Hayern in %vliich the 
number of the red blood corpuscles was reduced to 1,300,000 
— in which in other words a very rapid production of red 
blood corpuscles is demanded — one would naturally expect 
that the red blood cells (in consequence of the extraordinary 
demand made upon the blood-forming organs) would be 
imperfectly formed and consequently altered in size and shape 
as they are in pernicious anrnnha. But the extreme alterations 
in size and shape of the red blood corpuscles which are so 
common in cases of pernicious aneemia, have not been present 
in any case of chlorosis which has come under my own notice.^ 

The blood platelettes are usually normal. The white blood 
corpuscles are not increased in number. 

The urine rarely presents any characteristic change. In my 
experience, it is generally pale and of low specific gravity, but 
free from any abnormal constituents. 

In some cases, febrile symptoms are developed. A slight 
degree of pyrexia may be the result of some agitation or 
excitement ; a decided degree of pyrexia is usually due to the 
development of venous thrombosis or some other accidental 
complication. Ammnic fever properly so-called, such as is 
frequently seen in cases of pernicious aiunmia, is exceedingly 
rare. 

Venous thromboses occasionally occur. In my experience, 
they are much more frequent than some writers have stated. 
The veins of the calf are usually affected. The clot not un- 
frequently extends up to the femoral vein. The onset is 
usually sudden. The patient complains of pain in the calf, 
which becomes considerably swollen, hard and exceedingly 
tender; the foot and ankle swell; there is often at the same 
time a very marked elevation of temperature. In rare cases, 
the condition is bilateral, one vein being first affected and the 
corresponding vein on the opposite side after an interval of 
time becoming involved. In very rare cases, the venous 
sinuses within the cranium may become thrombosed, or a 
portion of clot which has been detached from the femoral 
veins may be swept through the circulation and may produce 
fatal plugging of the pulmonary artery, JSTo cases of this kind 
have come under my own observation. 

Diagnosis.— The diagnosis of chlorosis rarely presents 
any difiiculty. The condition is obviously a primary anminia. 
There is rarely any suspicion of associated disease unless the 
stomach happens to be seriously deranged. 

The Differential Diagnosis of Chlorosis and of Dyspepsia and 
Ulceration of the Stomach. — In cases in wiiiqjh dyspeptic 
symptoms are associated with chlorosis, the stomach symptoms 
may, as I have already stated, be the result either^ of anaemic 
changes with loss of functional activity in the walls of the 
stomach, or of ulceration. In those cases in which hoemate- 
mesis occurs and in which the patient comes under observation 

^ Alterations in the shape of the rod blood corpuscles may, it irmat be 
remembered, be due to want of due care aiid precaution in preparing the 
niicroscopical preparation. 
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for tlie first lime after tlie occurrence of tlie blecrling, it is 
import ani io cloteimiTie wlieiliex the patient ^ras bloodless 
hetore the h^eiaatcmesis, or ■vyhether the ani' mia is the result 
of tlie bleediiii,^ 

Tlie Differential Diagnosis of Glrlorosis and Phthisis.— In some 
cases of phtliinis. llieio a consideial^le dei;ite of ana'uiia at 
the onset of the disease; hiii tin so rases aie not likely to he 
iaistalcf‘11 ior cddoi^o^is l^y a c ait till and coin])eteni obscr\er; 
they arc aitriKled with definite syinjiioms and pliysical signs 
iiidirathe (ff the liiiit? ditjoase. 

The Differential Diagnosis of Chlorosis and of Bright s disease. 
—Blights dmetue may .iBo hi* unstakeri for (ddorosis liy a 
caudess (jhsrrvei. Tlo* condition of the uuiio at once shows 
the tine naiiuo uf the case 

The Bilfereatial Diagnosis of Chlorosis and of Lead poisonmg — 
[n sniup ciSO'i of lend j^omoiiing a ]n(ifuiuid degne e of amoniia is 
present, and if, a- B oUeii the case, the iiatiuit should liappen 
to lie a }oniig woman tlie case may easily be mistaken loi 
chloiosis. In hulh conditions^ con^tqiation ami anienoirhaa 
aie iMially pieseut. The pre'^euce of a blue line on the gums, 
the fact that the patient lias been exposed to lead poisoning, 
tlie oecu]iatiaij of the ji.dient and tlie pieseiice of other 
sym])toiins suggestive ol phim])}sm (such as diy colic, ihenma- 
tism, wiisl“<hop, I'k ) aio usually suiiitieiitly distinctive of the 
tiue naluie of tlu conditiuii. 

The Differential Diagnosir^ of Ohlorosls and of Chronic Mitral 
disease —Tim difleiviiti il diagnosis ol a ju'iiiuiiy (unliac lesion 
nnd of the «hlmotic heait is nol eiwn' easy. In the eailiei 
st ige 3 ol chloiM IS 111 whuh a pulmouaty '^^‘stolic niuimur is 
ahuie pn (nl,tluie is of eoum{ no ddiifidly It is in the 
ad\ sm ( d ti^is vluii iln^ in ul favilns liecome ddaled, wditn 
muriiiin ^ ait* d( vtlij]Md at llio nutml and tiicimjnd ounce i that 
tlu <liidddiuuh> of di igiujsis oecuis In cases ot tlim kind, 
the ptlnnl ‘^ulfen liom palpifatiou and slmitness of lireaLli, 
and o dmin ol tin' had m ly he piisfoit Tin londilaoii may 
cons! (jutiill} ]h‘ ( isil} mist iken liy an iiic‘\|ku leiiced oliscivei 
foi a < ue oi piimun heaii ilea aso But lh(‘ piofound <in*i mia 
<uid tlu (oudiimn of the blood (the maikcd deticiciicy o( 
lia luo'dohiii mil ouco siigey si tin tiue natiiic of the case It 
Is Old) 111 t]inv( tiisC:: ill vlueh theic is a liistoiy of previous 
iheum it^snn m vlieit thoio is leasou to ouppose iliat the heait 
was aliu t(‘d hiloie the hloodle^s ('(iiidition developed, that the 
diaiginni pin-t nts any real diliiciilty. 

fa doll] dill I ( as( s, the etiects oi 1 1 eat ment aie most impoitant 
in deciding the turn uituio ui tlie coiulitiom Chlorosis is, as 
I ha\e aln ady staled, easily ininal by appropriate treatment, 
and witli the ihsappeaiaiice of the aummia, the heart symptoms 
and physical , signs sulssule and giadually disappear With the 
hU]>ply of iron to the hluod, the heart muscle recovers its tone, 
and the fatty changeb disappear. It must ho remembered that 
while in Mune cases fatty degeneration is a very grave disease, 
in others, as in cldoiusis, it is eminently curable. It cannot 
be too forcibly insisted on tliat the prognosis in cases of fatty 
lusart depends entirely upon the causa of the condition— 
whether tliaf cause is lemovahk by treatment or not 

The DSereutial Diagnosis of Chlorosis and tJIcerative Bndo- 
carditis.— This rarely presents any clitieiiitjg although the two 
conditions tm, as regards some of their symptoms, very 
similar. In both diseases, a profound condition of ammia, a 
greenish-yellow or lemomyellow tint of the skin, cardiac 
murmur, a dllateci and unduly irritable condition of the heart, 
with mkmnl murmurs, a jerk|ig visible condition of the pulse 


and a distended and pulsating condition of the veins in the 
neck may be present. In ulcerative endocarditis there is 
usually more oi less fever, and some cases of chlorosis are, as I 
have already stated, attended with slight and temporary 
pyiexia. 

The chief points of distinction are : — the age and sex of the 
patient ; the condition of the blood ; the character of the febrile 
disturbance; the condition of the spleen; and the presence 
or absence of symptoms indicative of embolic infarction. 

Chlorosis is, as we have seen, essentially a disease of young 
woiueu. Ulcerative endocarditis may, of course, occur at the 
same ago, but it is comparatively speaking uncommon in 
young women. The sex of the patient and the age of the 
patient are consequently of some importance. 

In chlorosis, the amemia, and especially a deficiency of 
luemogdobin, are the fundamental features of the case, while the 
altered condition of the heait is secondary. But in ulcerative 
endocaiditis, the anaemia is secondary to and the result of the 
caidiac lesion. The history of the case and the way in which 
the amnniia has developed are consequently of importance for 
the purposes of diagnosis. 

In clilorosis, fever is rare except as a mere temporary occur- 
leiice, or as the result of some well-marked complication such 
as thrombosis of the veins of the leg; while in ulcerative 
endocarditis, fever is almost always present and is a striking 
featuic of the case 

In ulcerative endocaiditis, the spleen is usually enlarged apd 
symptoms indicative of embolic infarctions and of peripheral 
inikinmations, the result of minute infarctions, are often 
developed. 

Piiitliei, in cases of ulcerative endocarditis, it is obvious that 
the patient is seriously ill ; the general condition is suggestive 
and indicative of danger. This is rarely the case in chlorosis, 
although m any profound condition of ansemia, the patient may 
look extiemely ill and manifest great exhaustion after effort. 
I leceiitly had m hospital a case in point — a profound case of 
clilorosis — in which the patient walked up to the hospital. On 
admission, her condition was suggestive of great danger, but a 
few days’ rest in bed and appropriate treatment were im- 
mediately followed by improvement and a striking change in 
the appearance of the case. 

Lastly, and this is a most important point, the effects of 
tieatment are of the greatest diagnostic value. 

The Differential Diagnosis of Chlorosis and Pernicious Ansemia. 
—When the observer has satisfied himself that the anaemia is 
piimary, that there is no obvious disease in any of the organs 
to account for it, and that the bloodlessness is the chief clinical 
characteristic of the case, the question arises whether the case 
is one of chlorosis or of pernicious ansemia. In the great 
majority of cases there is no difficulty in deciding this point. 

The chief points to which attention should be directed in 
order to decide the question are (1) The age and sm of the 
jpatknt Pernicious anemia rarely occurs in young women, 
while chlorosis is almost exclusively a disease of young women. 

(2) The eonditimi of the Hood . — In pernicious anemia, the 
red blood corpuscles are enormously reduced in number; 
though the total amount of hsemoglobin is often markedly 
diminished, the richness in haamoglobin of the individual red 
blood corpuscles is usually equal to, or even above, the normal ; 
the red blood corpuscles do not form rouleaux, and they present 
marked variations in sme and shape. Whereas, in chlorosis 
the red blood corpuscles may be almost up to the normal 
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average number; while the total hcemoglobin is not only 
decreased but the richness in hfenioglobiu of the individual 
red blood corpuscles is markedly below the normal ; and apart 
from the pallor of the red blood coipiiscles the microscopical 
cliaracters of the blood usually present little or no difference 
from the normal. The oxtieine vai iations in size and shape which 
aiG so characteristic of pei iiicious amnmia aie veiy larely pieseut 

(3) Thr tliurqieutie cfjut oj iron — In pemiciouD ameinui, 
iron usually produces no inipiovement, in fact in many cases 
it seems to make tlie patient wonse ; while in clilorosis, rapid 
iin])rovenient follows the administi ation of iron, provided 
always that the iron is given m sufficiently large doses and 
that the gastro-intestinal tract is in a healthy condition. 

(I) Tilt presence oj pprena , — In cliloiosis, fehi'ile distuibance 
is rarely developed exce])l as the result of some intercurient 
complication such as thrombosis of the veins of the leg; 
whereas, in ]>einicious annum a, in tei current and apparently 
causeless attacks of jiyiexia (true anmmic fever) are of frequent 
occurrence and of consideiable diagnostic value. 

(5) TIu toniliiiOfi of the urine — This is, in my experience, an 
uncertain diagnostic, though Dr. William Hunter attaches 
much impoitance to it. In chlorosis, the urine is usually paler 
than normal. In pernicious anemia, the urine may be of 
noimal colour or pale, but is apt from time to Lime (during 
the temporary exaceibations) to be darker than normal. 

. Prognosis. — lu cases of chlorosis the prognosis is eminently 
lavouiable, unless the disease should happen to be attended 
with some grave complication, such as ulcer of the stomach, 
tliiombosis of the cerebral sniuses, etc. Tlieie are few diseases 
which are more ainenahle to treatment than chloiosis. Never- 
theless, a marked degree of chloiosis should never be made 
hgbt of ; for so long as the profound anminia continues, com- 
plications of a serious kind aie apt to be developed. I have 
alieady releried to the frequency with which ulceration of 
the stomach is developed in cases of chlorosis; consequently 
the possibility of the occurrence of this serious complication 
should always be kept in view. Further, in a cextain propor- 
tion of cases of chloiosis, thiombosis of the veins is developed. 
When the veins of the leg arc affected, the condition is usually 
recovered fiom ; but in rare cases the cerebral veins may become 
thrombosed, or a portion of clot from the thrombosis may be 
detached from the femoral vein and may be swept through 
the circulation with the production of fatal plugging of the 
pulmonary artery. Again, the development of an acute disease 
in the course of chlorosis, such, for example, as influenza or 
acute croupous imeimionia, is always a serious matter. An 
example in point recently occurred in my hospital practice. 
A young woman who, for several months, had suffered from 
profound chlorosis, was admitted suffering from an attack of 
acute croupous pneumonia. Although the lung lesion was 
only moderate in extent, the patient died notwithstanding the 
assiduous administration of oxygen inhalations, hypodermic 
injections of strychnine, free stimulation, etc. The fatal issue 
was, I believe, entirely duo to the chlorotic condition of the 
heart* In acute croupous pneumonia, the prognosis, as every 
one knows, largely turns upon the condition of the heart. 
The fatty and dilated heart of chlorosis is quite unable to 
stand the strain of a severe attack of continued fever or of a 
severe attack of acute croupous pneumonia. 

For tho reasons just stated, it will be apparent that it is 
eminently desirable to cure cases of chlorosis as speedily as 


possible, and so long as the chlorotic condition continues to 
guaid the patient carefully from exposuie to the causes of 
acute febiile disease and from conditions likely to produce 
intercurient complications. 

Treatment. — In the treatment of chlorosis, the essential 
point is to su])piy iron to the blood. I will presently refer to 
the method which in my cxpejience is most clfectual for this 
purpose. But before doing so, let me say a word or two with 
regard to the geiieial management and hygienic treatment. 

In all cases in which the bloodlessness is markcKl, it is, in 
my opinion, of great importance to keep the patient atiest in 
])ed. One reason why the disease is so much more easily 
cured in hospital than in private practice is, I think, because 
the hospital patients are kept in bed. The absolute rest in 
the recumbent position removes all strain from the heart (a 
most important point) and aids the recuperative powers. In 
chloiosis anything which excites the body or mind and which is 
apt to suddenly accelerate the heart’s action should be avoided. 

While the patient is lying ui bed, her siiiroumlings should 
be as bright and pleasant as possible. It is very desirable 
that she should have ];)l<^uiy of fresh air and an abundance of 
sunlight when it can be obtained There can, I think, be no 
question that suiiliglit hastens the cure. 

Tho temperature of the bedroom sliould be kept between 
55° to G0°, lather on the cool than on the hot side 

The food sliould be uutiitious and easily digestible. When 
there are no dyspeptic symptoms, an oidiiiary mixed diet, 
consisting of milk, milk foods, fish, white meat, butcher meat, 
a moderate amount of vegetables, and fiiiit, may be allowed. 
Oianges and lemons are usually giateful to chlorotic patients ; 
they often seem to have a craving for acids. As I have already 
pointed out, it has been suggested that the disease is the lesult 
of a deficiency of hydrocldoiic acid in the gastiic juice. While 
I see no leasoii to accept tins view, I neveitlieless Ihmk it 
advisable to satisfy tins natural craving when it is piescnt. 

The function of the bowels should be carefully legulated. 
Tins IS a most impoitant point, foi although I do not agiee 
with tho late Sir Andrew Clark in thinking that the cliloxolic 
condition is the direct result of the constipation with which it 
is so often associated, tliere can be no question that careful 
regulation of the bowels tends to promote recoveiy. The object 
of the physician should bo to sec that the bowels aie not only 
evacuated daily, but that the evacuation is sulficiently copious. 
Aloin or cascara may be given each night, or some mineral 
water first thing in the morning, in sufficient quantity to 
produce a copious and soft but not liquid motion. 

When dyspeptic symptoms are prominent, it is of great 
impoitance to restore the stomacli and gastro-intestinal tract 
to a normal healthy condition. This is an essential point in 
the treatment. In the dyspeptic cases, iron is often badly 
borne or at all events it cannot be given as freely as in others 
in which tiiere is no dyspepsia. It must, however, be remem- 
bered that the dyspepsia which is so frequently associated with 
chlorosis may be due to differeut causes. In sotne eases, the 
stomach disorder is the result, not the cause, anoetnia. 

In such cases, the dyspeptic symptoms disappear with the 
removal of the chlorosis. As a matter of experience, I find 
that ill those cases of chlorosis in which the tongue is flabby, 
furred, and indented by the teeth, in which the breath is foul 
and the patient troubled with IhiMeneo, a preliminary course 
of nlkalies is often most helpful. Thera is nothing more 
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cffiracions than a combination of bicaibonato of potash, car- 
bonate of soda aiomdtic spnits ot ammonia, iincUue of ihubarb 
and infusion of caluuiha^ "With this alkaline uii^tuie gi'von 
before meal c., a tonic (oritaiiunq liydiochlouc acul, nu\ vomiLi, 
and in m i} be %iy( n cuftf r meals 

As soon as the tonf^ue begum to olein, non should be freely 
qi\fu III many ca^es T find tint tlie non may be giicn along 
Tvith tllcs^ otha^ lemeiin s In some cases 1 give a bittei 
tome bcfoie nitds and tbe non attci meals dins is, I tbnik, 
the most offittive plan ol tieatincnt m those cases in ailncli 
the. d}spiptH sym])toms siuii to tniu(l> the result of the 
chloiotn < onduiou Di Luidti Ihuntou his pointed out that 
me LSI s oi ilyspiptir rhlniosis the i Liingeiit pi< ptaratious of 
iron uo ofbii bitlu Imhiu thin tin oidimuy foims , but, 
sp^ iking foi ni} s( li 1 Inul th it Lobcit-^onk id aid s pill f apsides 
aie in caM ni tins kind iisii ill} U'tl) boine I hue found 
thi pup nation of non kit nioie efinaaous iliiu any other 
wliuli [ hive lutheito « niplo}(d 

In those ei cs in ulinli tlse stuiuaeh is ulcer it ccl, the diet 
unit of ( mimt bi c iTetully ugidittd ft sbuiilcl consist oi 
ludk b<f. f eatiuts mdk iouds and when tbe symptoms aie 
piplonistd milk il »ii( Jtiw beef piiee oi iiuely 
} >imib d 1 u\ me li is m some oi the « e is( ^^(11 boine A 
bhsb i hoidd b( ip]lifd <j\( 1 tlo u _,iou of the stomach the 
lovVil should ]>e t Ui iuLl} rL^uldrdmtlu m iniici tint I h ive 
ihi id} di uibtd uid non ind autnie should be given 
inr< ni tl]\ I ul I lu ed nul ^ » into di I ids 

in ( { s s of Idol 1^1 tin toseiiiid putoi the tiealrnent is, 
a f hi\< ilu idy meiitiom d 1h< idinuusliation ot iioii mil 

010 gi it SH i t ul suf Cl ss Is to gi\ L siitm lent non It niaiteis 
] ilu| I )iop lul n 1 1> little ulni tlie p ntieulu picpULtioui 
]>i aid d ouh did ni m h oi it k i\ui liui soim pujniatimi 
Ht t lici b no mil lu mm r in cimMb m ollu is ikrsondl} 

I liiv liiii nm I ikn lul with lobmtsons Tdauds pill 
f u ‘-ul i ^ d u < m m ub ol ddimuit slimi^Un, 

i n |ondm^t lu lui Ihu i bl lud s pills kuhssibtu 

I mv 1 n1 du I nfni} I bi^inudli tlu No m i] -.nl 
will im nl mi Ui ‘-mu uumml < i l ul ou ilc oi non is LIulc 

11 lol j \b ml n* t>iu Uiut turns diil} altei meals, but 

f d n t “.I I dan , I mlud]> me u is( tin dose Dann^ 
ib to UM k I i\< ou (No A ( ipsuk llufo tunes duly, 
uuHH do u ( nd %suk t\\t> (No >) ( apsub b dining the 
ilm i u ik Wiiw (No A ^ j ind diuiii^ till iointli and 

‘-uuudiii Muk-,, toui (No j) ^ ipsaks tluee limes duly, — 

« }Ui\ ul to t hill ^ si\ 1 ,] lud s pdls pci dicin hi man} e ises I 
luu ^i\ui muih In^a dosis even thin tlub In one ease 
ulinli \uis urn nil} luulm tu itmeui lu hospital, 1 gave teu 
Iso > ( 1 ]) ules tlnce tinmb dad) —eiiiuvalent to mnety Maud s 

5 liuH dl dine xnisiMU uliidi i^4,uc .xikUviUi ccimt advaiiUge m 

e aes ot thmiiu ^ idutis md 11 duk nt <lyqjepai i m 13 follow & - 
itt -—Pot usu Pit irh 
hxiii C ill» 

Sp \jimi Irani 1 1 "jin 

Il lUiotili 

Inf ( lUunbiAt ad 

^ -A tiWt spoonful m svatcr tluoo tmus daily twenty 
minutts be faio iiio 

^ MoHsi^Bd*l>arl«on infonu lue tlufc tljuy attnbuto the medicinal value of 
the prepawtion to the use oi ilm di it d Halts and the medium used for form- 
mg the mans lim thsmitgratioii kmg giadual, the uaHceut hwom car 
kmatoisakwly fomud m the Htamach and is as liuiekly absorbed by the 
&ymm, md huice the goi>d rcaalt^i. That the feoouH uubauafcc ih fomad 
alter the aammiatratum la, they say, alno proved by the flight apt nmfc dRct 
wlueli %U oa|iHulcH ha\«s owntg to the fomiation of an alkalme sulphate 
They cliMtu that this aponeut action dom away with the necessity of pafemuts 
Utlug to Uk^m apemat j hut with this opimon my expcneuce dam not 
^llogolher agree. 


pills per diem. This enormous dose is m the gieat majority 
of cases altogether unnecessaiy , four (No 3) capsules, coire- 
sponding to twelve ordinary Illauds pills, three times daily, are 
usually epute sufiicient 

In addition to the iron, I often prescribe arsenic , but I do 
not attach any great impoitance to the influence of the arsenic 
m chlorosis, in this disease iron is a far moie efficacious 
leniedy I usually give two minims of Fowlei's solution three 
tunes a clay for the fiist week, three minims the second, 
foiu mimms the thud, and five minims three times daily 
dining the foiuth and succeeding weeks 

II the pi in of treatment which I have now described is 
laitldully and diligently carried out, theie is in my experience 
mrely if ever any difficulty in cuimg even the most severe 
ind obstinate cases of chloiosis, provided of course that no 
giavc 01 seiious complications are present I have I think 
obtained gicatci ciedit and reputation from the tieatment of 
severe and obstmate cases of chlorosis, both m private and 
hosputal puactice, than foi the treatment of any other disease. 

I laicly fail to cuie even the most severe cases in the couise 
of two 01 tliice months 

The iron should be continued m full doses until tbe haemo- 
globin ab estimated by the hsemoglobmometei, reaches the 
normal amount — 85% to 90% by Gowers’ mstiument This I 
roiibidci a most unpoitant point No case of chlorosis is really 
oiued until the liceinoglobin has reached the normal, and after 
tills point has been alfcaincd, the non should still be admims- 
ttied toi sevoial months 111 smallei doses — one No. 3 capsule, 
Cipi d to tluee Blaud’s pills, thiee times a day, 

Iheie cUe oi couise, many other prejiarations oi iron which 
tiie V ei} cliective Giifhth s mixtuie, the sacchaiine caibonate, 
the sulphite, the bi-pilatmoids of Oppenheimei aie all admir- 
ible lemcdieb , but with none of them have I obtained such 
silisfactoiy lesults as with Eobeitson’s capsules 

In children, in whom a piotound an emia exactly correspond- 
ing to the cliloiosis of young women is occasionally met with, 
Lht sacclia^ine csibonate is perhaps the most effective remedy, 
it is eisily tiken and should be fieely given A very con- 
venient way IS to give it mixed with Demeraia sugar. 

In dyspeptic chloiosis, I have found a combination of the 
tuictuie of the pcrclilonde of iron with sulphate of magnesia 
a very efficacious foim 

lu the treatment of chlorosis, sulphui is often a valuable 
leiucdy , and in the chlorotic condition of young males, which 
111 my experience is often attended with emaciation and 
dyspeptic s} mptorns but without much anaemia, this combin- 
ation of per chloride of non and sulphate of magnesia is, I 
think, paitiGulaily effiicacious In passing, I may also say 
that it IS a most useful remedy in cases in which sores which 
tiie difficult to heal bieak out about the nose, and in cases of 
reeuiung boils In many of these conditions, the symptoms 
aie piobably due to absorption into the blood of poisonous 
products developed in the intestine In cases of this kind, 
constipation is often a prominent symptom. The combination 
ot pel chloride of iron and sulphate of magnesia acts both 
as a laxative, an intestinal disinfectant, and as a blood 
tonic. 

Other remedies which have been recommended for the treat- 
ment of chlorosis are oxygen inhalations and the administration 
of bone marrow* I have no personal experience to offer with 
regard to either of them. I am so successful with the rest-iron 
plan of treatment, which I have described above, that I have 
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nevoi found ifc necessaiy to give any otlioi plan of tioatment a 
prolong< d tiial 

In the comse of three 01 foui weeks, the patient may bo 
allowed to get out of bed and to pass pait of the day on a sofa 
or to take carnage exercise In cases of ehloiosis walking 
exeicise is, I think, bettei avoided, vSO long, at all events, as the 
heait symptoms — the shoitness of breath on exertion, the 
palpitation, etc —continue. As the coloiii returns and the 
hemoglobin mci eases, the patient may gradually bo allowed to 
retmn to hei oidinaiy mode of life 

Dm mg the eailiei pait of the tieatment while the patient is 
confined to heel, massage is often a valuable adjunct to the 
tieatment It promotes ttu rausculai nutrition and gives the 
patient, as it were, a sufficient amount of exeicise without 
throwing any stiain upon the heart 

It IS essential to lemcmbor that cliloio&is is a condition 
which IS veiy apt to relapse. As I have already stated, the 
non should be continued foi some time — sevcial months at 


least — aftei the hcemoglobui has reached the noimal pei- 
eeniage, and after all tieatment has been suspended the 
patient should bo closely watched for a yeai 01 two at least 
If any indications of a i elapse (such as hi eat hlessness, palpi- 
tation, pallor, etc ), again develop, anothei com so of iron should 
be immediately piesciibed, but, provided that the onset of the 
lelapse is lecogmsecl at an caily stage, it is raiely necessaiy 
to confine the patient to bed Caieful regulation of the bowels, 
avoidance of caidiac strain and the administration of iron aie, 
m such circumstances, usually all that aie re<iiined to effect 
a cme 

I liave descubed the treatment of chlorosis in consideiable 
detail, it is an important suliject, foi the disease is voiy com- 
mon and it IS a most satisfactory disease to tieat Niemeyer 
used to say tliat he gamed great ciedit in piactice by the 
successful administiaiion of BlaiKls pills, and, as I have 
already stated, ni) peisonal experience is identical with his 
on this point 


THE CLINICAL INVESTIGATION OF CASES OF CHLOKOSIS 


In studying cases of chlorosis duiing life, the following points 
111 paiticular should be noticed — 

Preliminary Pacts — Name Age Sex Married 01 single (if 
married, number of childieii 01 miscaniages) Occupation Station 
in lift Ciicumstances and surroundings (whethei well fed, well 
clothed, well housed, accustomed to heavy woiL, exposed to mental 
stiam, etc ) Place of lesidence Plac( of biitli Date of examiiia 
tion Complaints 

Family History — Whethei any of the patient’s near relatives 
ha\e suffered horn chloiosis 01 any other foim of profound 
aneemia Whether the patient inheiits a tendency to any vspccial 
foim of disease (phthisis, etc ) 

Personal History and Etiology — The condition of the patient’s 
heilth pi 101 to the date at uhioh the fast symptoms of the disease 
(chloiosis) were developed The nature and date of any previous 
illnesses Tiie date at which menstruation was established 
Whether tlie mamma? and genital oigans were developed when 
meiisti nation was established Whether the disease was slowly 
and giadually 01 rapidly developed Whethei theie was any 
appaieiit cause fox the development of the disease, such as 
dyspeptic tioiibles, constipation, uterine deiangement, mental 
anxiety, stiain, tight lacing, etc 

The mode of onset and ordei of development of the symptoms 
— The exact date at which the fiist symptoms weie noticed The 
natuie of the first symptoms (palloi, shoitness of breath, palpita 
tion, etc ). 

Present Condition and Symptomatology 

1 The symptoms of which the patient comphms — (Debility, short- 
ness of breath on exertion, palpitation, giddiness, tinnitus auimm, 
pam in the stomach, dyspepsia, constipation, amenorrhoca, swelling 
of the feet, etc ) 

2 , ColowT of the shin and mucous memhmes, — (Pallor, gieemsli 
tint, etc). 

3 The complexion (dark, fair, etc ). 

4 The geneml state of nutnhon (well or ill nourished, whethei 
the body fat is preserved, whether the muscles are soft and 
wasted , the condition of the nails, hau, etc.). 

5 The tempeiakiie, 

6 . The condition of the Uood — (a) Appearance of a drop of 
blood obtained by puncturing the unhantlaged finger (b) Tlie 
number of the red blood corpuscles (c) The total percentage of 
lisemogloMn (d) The mdividual lichness of the red blood 


corpuscles in hiemoglobin (e) The numbei of the white 
corpuscles (f) The micioscopical chaiactei of —the led blood 
coipuscles — whether they fuiin loiileaux, then coloin, si^e — (mega 
locytes, miciocytes) then slupe — (poikilocytosis), coiictiitiation of 
luemoglobin 111 localised aieas of, vacuohtion of, nucleated red 
corpuscles, deeply stained led corpuscles of sm ill size (Eichliorst’s 
coipuscles) The wliiti corpuscles (si/e, shape, etc) Max 
Schultzc’s gianukir masses. Blood platelettes, etc 

7 RaM0))hage ^ — The piesence of rotinil iuemouhages, hsema- 
temesis, etc 

In exammiug the letma with the ophblialmo'scope, the condition 
of the optic discs (coloui, piesciice of swelling, papillitis, etc), 
should be noted 

8 Iho (Onditwn of the a/culaion/ oujtm — Whether the action of 
the heait IS unduly iiiitable , the position of the apex beat, the 
natuie of the caidiac impulse (diflused, fhckeimg, etc ) , the size 
of the lieart is detezmmed b} percussion, the picsence 01 ibsence 
of caidiac muimuib m the initial, pulmonuy, fciicuspid and aoitic 
aieas , then iliythm, sound, cliaiacteis, etc 

The exact condition of the pulse (fiequeucy, fulness, legukrity, 
etc ) 

The presence of a venous hum in the neck, etc , the pie'^ence 
of distendt d veins 01 of tiue pulsation in the veins of the neck, etc 

9 The toyidihau of the digebhvb ^ydtm — Anorcxii, tluist, pam 
aftei food, nausea, vomiting, lucmateniesis, paui and tenderness m 
the epigastimm, constipation, etc The condition of the tongue 
(clean, furied, pale, indented by the teeth, etc) The piesence or 
absence of piles The condition of the liver and spleen 

10 The tondiimn of the itnne 

11 The comhkon of the nenoiis sy4em — Giddiness on effort, 
in itahihty of temper, hysterical symptoms, etc 

12 The condition of the lapinitoiy si/skm 

13 The condition of the generative o^^an^.—Menstruation (date at 
which it was established, legulaiity, amount of dischaxge, colour of 
discharge, etc ) 

Treatment -—The treatment adopted and its results 

The subsequent progress of the case — The led blood corpuscles 
should be counted, the luBmoglobm estimated and the micioscopical 
characteis of the blood noted at least once eveiy weeF ^ 

Intercurrent complications 

Total duration 

Eesult —The condition of the blood at the end of the treatment 
should be puticularly noted 



/SnT/;vr.i/&----lDioPATjno an.failv; Essential anamia; Peogeessiye peenicious anemia; etc. 


,TnS very iiiLi!n;3tin;^ (Uhoh^u is cliarncLevised by profound 
aiia'iiii;p, which usuully develops insidiously !i,ad without 


apparent cause. Ftleiid.s to pur.suu a proi^rossivo course and 
with rare exceptions ull.inialoly teriiihiate.s in death. Thu 
culebrated Dr. Adilison of Guy’s Hospital, the di.scfiverer 
of Addison’s disease, was the iinst to give a complete de- 
scription of it; lu! tcruir-d it idlopaikk animm. 

Though well known to Dr. Wilk.s and other English phy,si- 
ci.ans, it was for a tiinu lust sight of until it Avas rechrsctibed by 
T’ierniur in the yrsir 1872. Ol’ rc.cent years numerous cases 
have been reoonlud, and our knowludgii of tin! di.suasu lui.s been 
very nnit''rially increased. In 187fi, I publi.shud a scrie.s of 
eas(‘.s in the lyk Mf'iihvl Joiii'imI. In that paper 1 

ligureil till! hlooil changes and divce.tud atluntiun to the value 
of arsenic in the trcatineut ol the disciLSU. 

Till! (csiuntial h;ature, of ])urnicious aiifciuia is the great 
diniinulioii in the number of thu rod blood cur[)U3clc.s. The 
tolal amount of hieinoglohiii in thu hhjod is also markedly 
deci'easial, but lliu (liiiiinutioii of the Ineinoglobiu is less than 
that of the corpuscle.s; in fact, the ridmos.s of the indi- 
vidual c.oipUKclus in lueinoghjldu is in most cases above the 
imrimd. 

In many lypical cases of jicriiicious aiuumia thu c.s.sential 
and ]iriiuary changu suonis to be a ihistruction of thu rod 
blood corpuscles in thu ]inrtal .sj'.stum of vu.s.suls. Dr. William 
Ihmter, who.su ohsurvations have added so much to our know- 
ledgu of thu pathology of thu disuasu, thinks that the blood 
destruction is due ti> the absorption of a poison from the 
gasi ro-inU;stinal ti'act ; and that tlii.s iioison loads to the rapid 
destruct ion of the red blood corpuscles in thu portal circulation 
(thu s[)luuii and liver) and at thu .same time exert.s a disturbing 
inlluuucu upon the liver cells. Some yeans ago, I ventured 
to suggest to Dr. Hunter that if his view was correct the 
disease might bo appropriately termed gasiiro-ink&tinal-hpcdic 
atueuiia. 

Jlufore considcTing the pathology of pernicious anmmia in 
detail, it will perhaps be advisable to describe the clinical 
features of the disease and the morbid alterations which are 
present in the bodies of patients who have died of the disease. 

The Clinical Peatures of Pernicious Anssmia,— Addison’s de- 
scription of pernicious ancumia, or idiopathic anamia as he 
temiecVit, vvas as MIoavs 

‘ As a preface to my .suhjecfc, it may not he altogether with- 
out int0re,st or iiupTolitable to give a brief narrative of tlie 
circumstances and observations by which I have been led to 
my present convictions. 

, ’IfoT a long period I had from time to time met with a very 
remarkable form of genera^ anaunia occurring without* any 
dkooverable cause whatever, cases in which there had been no 


previous loss of blood, no exhausting diarrhoea, no chlorosis, no 
purpura, no renal, splenic, miasmatic, glandular, strumous, or 
malignant disease. 

Alceordingly, in speaking of this form in clinical lectures, 
I, perhaps with little propriety, ap^died to it the term “ idio- 
pathic ” to distinguish it from cases in which there existed 
mure or less evidence of some of the usual causes or con- 
comitants of the aimimic state. 

‘ The disease presented in every instance the same general 
character, pursued a similar course, and, with scarcely a single 
exception, was followed after a variable period by the same 
re.sult. 

‘It occurs in both sexes; generally, but not exclusively, 
beyond the middle period of life ; and, so far as I at present 
know, chiefly in persons of a somewhat large and bulky frame, 
and with a strongly-marked tendency to the formation of fat. 

‘ It lufikus its ap]U'oach in .so slow and insidious a mamrer 
that thu patient can hardly iix a date to his earliest feeling of 
that lauguor which i.s shortly to become so extreme. The 
eounleuaucu gets ]iale, tliu whites of the eyes become pearly, 
the genural fvauKi flabby rather than Avasted; the pulse perhaps 
large, but remarkably soft and compres.sible, and occasionally 
Avith a slight jerk, especially under the slightest excitement. 
There is an increasing indisposition to exertion, with an uncom- 
foi’talile feeling of faintness or breathlessness on attempting it; 
the heart is readily made to palpitate; the whole surface of 
tlie body presents a blanched, smooth, and waxy appearance ; 
the lip.s, gums, and tongue seem bloodless ; the flabbiness of 
the solids increases ; the appetite fails ; extreme languor and 
laiiitiiess supervene, breathlessness and palpitations being pro- 
duced by the most trifling exertion or emotion ; some slight 
oalema is probably perceived about the ankles. The debility 
l.)ecomes extreme ; the patient can no longer rise from his 
bed ; the mind occasionally Avanders ; he falls into a prostrate 
and half-torpid state, and at length expires. Nevertheless, to 
the very last, and after a sickness of perhaps several months’ 
duration, the bulkiness of the general frame and the obesity 
often present a most striking contrast to the failure and ex- 
haustion observable in every other respect. 

‘With perhaps a single exception, the disease, in my own 
experience, resisted all remedial efforts, and sooner or later 
terminated fatally. 

‘ On examining the bodies of such patients after death I 
have failed to discover any organic lesion that could properly 
or reasonably be assigned as an adequate cause of such serious 
consequences ; nevertheless, from the disease having uniformly 
occurred in fat people, I was naturally led to entertain a sus- 
picion that some form of fatty degeneration might have a share 
at least in its production; and I may observe that, in the case 
last examined, the heart had undergone such a change, and 
that a portion of the semilunar ganglion and solar plexus, on 
being subjected to microscopic examination, was pronounced 
by Mr. Quokett to have passed into a corresponding condition. 

‘"Wliether any or all of these morbid changes are essentially 
concerned — as I believe they are-— in giving rise to this very 
reraarkaUe disease, future observation will probably decide. 

‘The cases having occurred prior to the publication of 
Dr. Bennett’s interesting essay on “Leucoeythcemia,” it was 
not determined by microscopic examination whether there did 
or did not exist an excess of white corpuscles in the blood of 
such patients. ■ ' , ■ . 

‘It was whilst seeking to throw some additional light upon 
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this forra of anoiiaia lliat T stumbled upon the curious fads 
which it is my more imuiocllate ul)j(;ct to malve known to the 
profession.’' ^ 

From this account, it will ho seen tkat the onset is, as t\ 
rule, gradual and the course progiaissive ; that in many cas('S 
tliB condition arises without any a])parout caus(w, that it is 
chiefly characterised by increasing pallor, a profoundly IdorKl- 
less condition ed' U10 mucous nieiuhrancs iuid olijer tissues and 
organs, debility, sborlaiess of In't-aih, ]>al]uiat ion, oshana. of the 
and, 1 may add, retinal hiemorrliages, recurriiig attacks of 
fever, et(j. In the mlvaueed st ages of thf‘ disease, tliei'e iiiny ])e 
some swelling of the hice, hands, and Bid)euianeou3 tissues 
generally, hut a marked degree of general dropsy is rarely 
]jrescnt. 

Let us take a typical case in a fully dcveloxjcd stage and 
consider soiue of the sym])toins in rnor(3 detail. 

Oolour of the skin and mucous membranes. — In well-iiia,iked 
cases of j)ernicious aiucinia, the observer is at once struck l^y 
the reinrirkable pallor of the inncous membranes and of the 
skin. The skin rarely presents the white pallor which is seen 
after lunmorrhage or iii cases of Bright’s di.sease; it usually 
has a leiuou-yellow tint. In some cases this yellow tint is so 
marked tliat the patient looks as if he were Jaundiced. As a 
matter of fact, jaundice does occasionally occur, but in ilie 
great majority of cases the yellow colour of the skin is not due 
to jaundice. This is a point of some importance from an 
etiological point of viewg as we shall presently see. In ilie 
groat majority of cases, the conjunctiva is not stained with 
bile pigment, although it is t_[iiite common to find tlie con- 
junctiva yellow in localised spots, usually about the inner 
can thus. Tlie yellowness of tlie conjunetivu is usual 1}^ due, 
as I pointed out several years ago, to deposits of subcutaneous 
fat. In those cases in which true jaundice occurs, the wliole 
of the GonjunciLva is of course stained yello^v. 1 recently had 
under observation an interesting ca.se of this kind. 

The general state of nutrition. — In most cases of pernicious 
anmmia emaciation is not a prominent symptom, thougii ex co])- 
tions to this generLil statenieiit are occasionally met wdtli. Tiic 
subcutaneous fat is usually well preserved; the irmsolos are 
soft and flabby and more or less (in some cases considerabljO 
wasted, but the marked emaciation which is so charactiU’isti<3 
of malignant disease is rarely present. This is a point of 
considerable diagnostic importance, for in some cases it is by 
no means an easy matter to distinguish pernicious amemia and 
cancer of the stomach. The skin has usually a soft velvety 
feel — another point of distinction between pernicious anannia 
and cancer of the stomach, for in malignant disease the slcin is 
usually wrinkled and atrophied and often dry and harsh. 

HiEiBorrliages. — Tn advanced cases of periiiciouvS aniemia, 
hemorrhages are of freq^uent occurrence. Epistaxis, bleeding 
from the throat and gums are the most frequent. Bleeding 
from the uterus and vagina is not uncommon. In rare cases, 
there is hoeniorrhage from the bowel or stomach. In the 
advanced stages of the disease, petechial luemorrhages are 
sometimes found in the eldn ; and in most well-marked eases 
of the disease, haemorrhages are present in the I'ctina. (See 
Plato XOIV. Figs, 2 and 3.) The presence of retinal hiemur- 
rliages is of coxi.sidcrahle diagnostic importance. In exceptional 

^ The passage is taken from Acltlisan^a remarkable treatise '^On the Con* 
Btitntional and Local Eifeots of Disease of the Bitprarejad Ca|>£inles.’ It was 
while trying to discover the cause of this idiopathic ameniia* as he termed it, 
that ho came to discover and describe the disease of the snprarenal eapsiiks 
which bears his name. 
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cases there i>s some swelling and inilanimatiou of the optic 
(]mpil]itis)I As I sliall presently point out, hiomorrhagew 
ho.neailt tlui ])erleardium, the pleura, and into the delicate 
tissue of the are very generally present in the hodicwS 

of priticnts who have died from the disease. 

rebrilo attacks. — During the course ot pernicious aiucmia 
temporary attacks of pyrexia are of fV(Vjncnt occiuTeiice and of 
coiisicha’alde diagnostic value. In .some cases, tin? fever is 
continuous; in others, intiuinittcnt or nauiitent. The fever 
has l)eoii termed anaanic fever or the essential fever of ainciuia. 
In many cases it seems to be associated with a rapid destruc- 
tion of red blood corpuscles, which is a})t to occur from time, to 
time in what may be termed a paroxysmal maimer. During 
tliese paroxysms tbore is usually an exacerbation of the 
8}miptoms and tlie urine often becomes deeply pig men ted. 

The condition of the urine. — In most cases of pernicious 
aiucmia wdiicli have come under luy own Jiotice the iirine Inis 
presented no abnormal a})peaiuuce; it has been as a rule 
normal in colour or paler tlian normal; during the paroxy.sinal 
exacerhations and in the advanced stages of tlie disease it u\ay, 
as I have already mentioned, be more deeply coloured tlian 
normal. In some cases at all events this excessive pigmenta- 
tion appears to he due to the presence of pathological urobilin. 
Dr. William Huiit(3r and Dr. Mutt think that the deep pigmen- 
tation of the urine is an im])ortiint clinical imliculiou of the 
excessive hlood destnictiuu which is tjikiiig place. Wlieii the 
blood destruction is excessive, part of the pigment is excreted 
by the kidneys ; aiul after death microscopical deposits of iron 
have been found in the renal tubules. Dr. Hunter slates that 
ill some cases in which the urine is highly coloured not only is 
pathological iiruhiliu pres(3iit in the urine in large quautitievs, 
but the presence of blood pigment may be recuguised in the 
urine in the form of micro.seopieal graniile.s and 021 ana, ly. sis 
the iron excreted in the urine is increased in amount. 

In some cases, the uric acid is in great excess; a very 
marked case of this kind came under my ohservation a few 
}'ears ago. 

The condition of the heart and pulse. — In well-uiurkcd cases 
of pernicious aiaemia, the carditic eavities are dilated and the 
heart muscle is found after death to be in an advanced state of 
fatty degeneration; them is, in fact, no disease in which fatty 
degeneration of the heart is so luarketl as in pernicious 
amemia. As in ciilurosis, the heart muscle is abnormally 
irritable and weak 

The })ulse frequency is usually increased ; the pulse is soft, 
of low tension and often dicrotic in character ; in the advanced 
stages of the disease the pulse may present a jerking character 
which to an inexperienced observer may suggest the piresence 
of aortic regurgitation. Trivial excitements are apt to increasti 
the frequt3ncy of the pulse and to xn’oduce palpitatiom 

A venous hum is present in the neck. In tlie advanced 
stages of the disease the external jugular veins ax'a oftmi 
knotted and distended, or the seat of true venous pulsation 
indicative of tricus]>id regurgitation. 

A systolic murmur is present in the pulmonary area; in 

^ III caPics of aTKHiiia, the oeeiuTCJicts of hjemorrhagea seems' to dcpoml 
cliielly tipou the iiwrtiber of red blood eorpuauleis whieli arc present. When* 
over the red blood corpuscles reiuaiu for any time below 5l}%, ba’‘iru5rrhagos 
avo apt to occur. lu profoiiud cases of pemieious autemia— a chronic form 
of amemia— in which the red blood uorpusclos an? reduced to one inillion per 
cubic millimetre or even less, the ucourreuce of hiemorihai^os into the retina 
has m uiy oKiicrience been ahriost invariable ; in such enses, bcemor rliages 
ipto |/he otlmr tissues of the body and bleeding from exieriial surfaces are 
also oommoii, * 
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many cases a systolic murmur may also be lieard in the mitral 
tricuspid and, less frequently, in the aortic areas. The cardiac 
impulse is diffused, feeble, flickoriug, and the transverse didness 
in particular increased. In many cases the lungs are emphyse- 
matous and the increased area of cardiac dulness is less marked 
than one would expect from the appearance of the heart after 
death. The condition of the heart is, in short, identical with 
that wdihdi is met with in chlorosis ; hut in the advanced 
stages of pernicious aiueuiia the cardiac alterations are even 
uKU’e marked and the lieart syinptorus inoia* proiiiineiit than in 
aggravated cas(\s of chlornrds. 

The condition of the digestive system. — Synix-^tonis indicative 
of functional derangement of tln^ str)iuach and intestines are 
almost invariably present. Anorexia is usually a }n’oininent 
sympt.om. Nausea and voiniling, whicdi often occur in 
paroxysms, are couimou sym]>toms. lu some cases there is 
constipation ; in others there is diarrlicea. In several cases of 
pernicious aiuotoia which have come under my own notice, the 
development of the disease has hcen precediid hy intractahlo 
diarrho-a, ; and in iiif>re than oin* of tln^se casi-s I Inive found 
the intesilnes ulcerated after dealli. I am dispusial to think 
that prolonged diarrlirea. is in some cases an !iiipr)itaiit factor 
in lltc ]n'odu(daon of the disease. 

The tongue is nsiinlly very pale; in many cases, it is 
luiusiiully Kiaouth, apparently destitute of its surface cspillie- 
lium, hut not raw-looking; in other cases, it is ilabljy and 
iudimted Ity the li'cLh ; in sojue ea,s(‘S it is furred; in tlie later 
stages of the dis<‘asc it is frequently di'}\ During the, later 
stages cd‘ thf" disease the patient often siiilcrs from distressing 
thirst. 

The comlitioii of the iiervons system. — (liddiness on rising 
from the rocuunlKnit to the erec't position and oi] stooping, 
fainting *»u slight exertion, or after u, fr(‘e evacuation of the 
buuxds, etc., rm^ very coiuiuou sym[)tam?c The temper is in 
many cases unduly irritable. The pa, t lent is uiialde to carry 
on any sustained mental effort; he easily hecomeri texliaustcal 
and tired. The luejnoiy is in .semuj cases ijii[)aire{l. Tinnitus 
amlunu Uu'ohhiiig in the liea<l and heruhudic* ai’c coitiiuoii 
svngiloiijs, lu the jidvaiuMul siag(',s of the diseasig an extremely 
disireHsing and [>ai]iful condition of uneasiness and restlessness 
is \d‘ten present. Finally, the patient may pass into a drowsy 
sciui-eomatose comiilioii : in oilau' cases, ('piloptiform convul- 
sions or proiouml coma (wcur. It is needless to say that tliese 
syngd'nms are usually the iweciirsors of death. 

Tlio condition of the blood. — This is most impoitaut. Owing 
{,0 the prolbumlly hloudh^ss condition, it is often impossible by 
simply puncturing the finger, to obtain a sufficient amount of 
blood for tlie purpose of accurate (jxauxiuation, A prick may 
produce little or no bleeding. When a drop of blood is obtained 
by a simple ijuiictiire in this ^Yay, it is usually seen to be thin 
and waterydooking; it looks like very thin claret, and often 
immediately separates into a clear ^vatery part and a more 
deeply stained i)art, the colour of which is, however, almost 
invariably markedly below that of normal blood. In order to 
obtain a dr^p of blood of sufficient mze for the purposes of 
aecuratg examination, it is usually necessary, after making the 
patient hang the hand down over the side of the bed, so as to 
allow the blood to gravitate into the^ tips of the fingers, to 
bandage one of the lingers tightly from, the meta-carpo-phalan- 
goal joint down to the termination with a strip of tape* In 
Uiis way all the blood which is contained in the finger is 
ooUeoted in the tip. Owing to the concentration of the 


corpuscles, the drop of blood which is now obtained by a deep 
puncture in some cases appears to be much more normally 
coloured, and the number of corpuscles is much larger than in 
a drop of blood obtained by simple puncture, i.e. without 
bandaging the finger. 

On examining the blood, characteristic changes are found. 
The most striking alteration is the diminution in the number 
of red blood corpuscles. In well-marked cases of pernicious 
aiiKiiiia the red blood corpuscles, instead of numbering 
5,000,000 or 5,500,000 per cubic millimetre, are usually found 
to be reduced to less than 1,500,000. It is quite common to 
find only 1,000,000 or less. In many cases only 500,000 red 
corpuscles are present, and in one case described by Quincke, 
the number of red blood corpuscles only reached 143,000 ; but 
as Dr. Stephen Mackenzie has pointed out, Quincke’s figures 
always read low. In the great majority of cases in which the 
red blood corpuscles have been reduced to 500,000 per cubic 
millimetre, tlie patient has died from the disease. In Quincke’s 
case recovery took place. 

The total amount of liaBinoglobin is always markedly 
reduced in the advanced stages of the disease, but the reduc- 
tion of the liaxmogiobin is relatively less than that of the red 
blood corpuscles. The individual richness of the red blood 
corpuscles is consequently usually above the normal. In 
a ease, for example, which I had under observation when 
111 is pa])er was written, the red blood corpuscles numbered 
1,125,000 per cubic niilliiiietre, wdiile the liosmoglobin estimated 
by Gowers’ iiistrurneiit equalled 31^. This gives the follow- 
ing fraction : — instead of These charac- 

teristics are of the greatest diagnostic importance ; they are 
llie direct o]>posite of the condition of the blood in chlorosis. 
I will return to this point when I come to speak of the 
diagnosis. 

The microscopical alterations which the red blood corpuscles 
present are also of great diagnostic significance. There is no 
disease in which the red blood corpuscles are so markedly 
altered in size and shape as in pernicious anaemia. The red 
blood corpuscles do not go into rouleaux; some of them are 
larger than normal — megalocytes; others are smaller than 
normal — microcytes. Many of them are tailed, pear-shaped, 
battledore-shaped, biscuit-shaped, etc. (See Plate XCIV. Fig. 1.) 

Ill some cases, nucleated red blood corpuscles are present. 
In the original series of cases of pernicious ansemia which 
came under iny observation in the year 1876, 1 published a 
plate illustrative of these changes in the blood. So far as I 
know, this was the first time that these changes, which had 
been previously described by other observers, had been actually 
figured. In that drawing, I represented many of the blood 
corpuscles as nucleated. I now know that the nucleated 
appearance was, for the most part, apparent only. The appear- 
ances which I supposed were indicative of a nucleus were soon 
afterwards shown by Drs. Mackern and Davy to be due to a 
concentration of the Inemoglobin in a particular part of the 
corpuscle. It is certain, however, that in many cases of per- 
nicious an^emia^ nucleated red blood corpuscles are actually 
present. Some of the red blood corpuscles appear to contain 


^ ^ As I have already pointed out, the hsemoglobin as estimated hy .G-owers’ 
instrument rarely if ever, even in health, eqtxals 100 per, cent. It usually 
only equals (in my experience) 85-87 per cent, in health. To allow for 
fallacies I have put it in the fraction given above (as representing normal 
blood) at 90 per cent. It is obvious that in the fraction the corpuscular 
richness in lisemoglobin is nnder-estimated. It ought to be 34-45(; instead 
ofSl%. ■ ■ 
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vacuoles. Deeply stained microcytes, wldcli were first do- 
scriberl by Eichliorst aud whicli wlicti ])reseiit arc of considerable 
diagnostic importance, arc iu some easc-3S present; but in my 
experience they are much more rare than some observers 
indicate. 

It is said that in some cases of pernicious auremia, organisms 
have been present in the Idnod ; in more than one case fd the 
disease, flagellated organisms have been described. In some 
cases which have come under my own notice, I liave seen 
appearances which seemed to me suggestive o£ organisms, but 
up to the present time 1 have not been able iu any single case 
to make sure of their presence,'- The blood platelettes are 
often more numerous than iiarma,]. 

Max-Scluiltze’s granular masses arc usually present, and the 
white blood corpuscles are, as a rule, normal, though in soiiio 
cases they are slightly increased, more particularly towards 
the termination of tlie disease. 

In some of the cases wliich I have o])served, tlie white blood 
corpuscles have usually been smaller than normal. They 
seemed to he chiefly composed of lympli corpuscles. 

The hmmoglo])ia stability is remarkably impaired. I have 
already pointed out that tlic luemoglobiii tends to become 
concentrated in a particular part of the corpuscle and to give 
an appearance of apparent miclorition. Dr, Copemau lias also 
shown that the luemoglobiii tends to separate readily out of 
the corpuscles when the blood is removed from the body; this 
appears to be an important point iu connection with the 
pathology of the disease, 

Snell, then, are the most important microscopic changes in 
the blood. Tliough highly signiticanb aud characteristic of tlie 
disease, it is important to remember that these changes are 
not piatliognomonic ; they may occur in any condition in which 
the red blood corpuscles are profoundly reduced in number, 
and in which the red-blood-forming organs are called upon to 
rapidly piardnce an excessive number of red blood cells. As a 
result of the excessive strain the production is imperfect and 
many immature and imperfectly-foruied red blood corpuscles 
are thrown into the circulation. 

Etiology. — Pernicious aiuninia usually occurs in adults, 
most frequenting so far as my experience enables me to judge, 
between the ages of 45 and 60 ; it is very rare before the 
age of 20 and in advanced old age. Both sexes are perhaps 
equally liable to be affected; in some of the tabulated lists 
of cases which have been published, females were more 
frequently affected than males ; but in the majority of cases 
which have come under my own observation the patients 
were males. The disease seems to occur in all countries aud 
in persons of all occupations. The great majority of cases 
which have come under my own notice of recent years have 
occurred in well-to-do people, but it is probable I think that 
the disease is more common amongst the lower orders of 
society and those whose social habits and surroundings are 
unsatisfactory. 

In maiiy of the reported cases the patients have, up to the 
onset of the disease, enjoyed good health. In a considerable 
number of cases, the disease is preceded by dyspeptic troubles 

1 In one ease, observed some years ago, a series of cnltlvations were made. 
A very detimte growth was obtained in gelatine tribes. Dr. Ifare of ^lan- 
Chester kindly oxammed the specimens for mo and stated that they consisted 
of a short thick bacillns with rounded ends which was growing very rapidly. 
He further stated ;< — ‘ I cannot recognise it {the bacillus) as any with which 
I am act|uamtod, but from its character and raxndity of growth I am luclmcd 
to think it saprophyMo.* 
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and diarrlicca. In many cases the onset Ims been preceded by 
mental anxiety, strain, etc. In some cases the patients have 
sunbred fi'orn a prolonged drain of blood. A profound form of 
anaemia, somewhat similar to that characteristic of pernicious 
aucemia appears sometimes to be dovcioped as the result of 
long-con tinned malarial poisoning. Twtj of my patients bad 
previously suffered from yellow fever. A juofounrl emulition 
of aiiannia, resembling pernicious may also be 

dove]oj)ed after prolonged lactation, pregnancy and partiiii- 
tion. Ill some cases, intestinal parasites (the ankylostomum 
duoclenalo aud the botlirioceplialiis latus) have been found in 
tlie intestine. A profound form of aiiannia, wiiich in many of 
its clinical features closely resembles ])ernicious anremia, was 
very prevalent amongst the miners in the St. rjothard tunnel, 
and was proved to be due to the ankylostomum duodenale; in 
these cases the anmmia seems to be the direct result of the 
abstraction of blood from the intestinal mucous membrane. 
In some cases the condition appears to be developed in 
patients affected with cancer of the stomach, but this is rare. 

Morbid Anatomy. — Before considering the exact manner 
in which the aiuemia is produced, it may perhaps be well to 
direct attention to the morbid anatoruj of the disease. 

The bodies of patients who have died of penncioiis anremia 
are remarkably bloodless ; the brain is more aiuemic than in 
any other condition, death from iKeinorrhage not excepted. In 
more than one case I have diagnosed pernicious aiiannia in the 
post-mortem room from the bloodless condition of the brain 
aloiie.^ The heart and large vessels nsmiHy contain little or 
no blood. The heart muscle is in a eoudition of 'advanced 
fatty dogeneratiou. The somatic muscles are iu some cases 
of a deep red colour, like tVie muscles of a horse. The hone 
marrow is often altered iu a way which T will presently 
describe. Petechial extravasations are usually present iu the 
pericardium, pleura, on the surface of the brain and in 
the retina. 

These are the chief naked-eye alterations. 

In a con.siderable proportion of cases morbid changes are 
present in the stomach or intestine. The mucous membrane 
of the stomach is sometimes atrophied ; in others affected with 
fibroid change. In two of my cases it presented a mammillated 
appearance towards the pylorus. IJlceratiou of the intestine 
is sometimes present. Worms or other parasites are some- 
times found in the intestine. 

The spleen is in most cases somewhat enlarged; in a few 
shrunken. Dr, Hunter has suggested tluit the difference 
depends upon the coiulition as regards blood destruction which 
was going on just before death. 

The liver is fatty and on microscopical examination pre- 
sents ill most typicial cases a highly important and character- 
istic alteration, viz. the presence of pigment granules, which 
consist of iron, iu tiie outer two-thirds of the portal area. 
According to Dr. William Hunter, this change is character- 
istic and pathognomonic of pernicious anosmia. In two of 
the cases which I described many years ago, I i;ecognised the 
abnormal pigmentation but I did not attach any iii« 5 )ortance 
to it. 

Whether this excess of iron in the liver is, as Dr. Hunter 
supposes, a constant feature of pernicious ammnia remains to 

1 Without of courBc knowing anything of the oiinioal history or seeing the 
of the post niortciu— going intu the xJatholegiaal theatre, seeing 
the exposied brain — I liave, from the retiunkahXy bloodloys condition, said to 
the imthologisfe, ‘ That Is sorely a case of pernicsions aimnnia/ 
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be proved by fuTther obc^ervatioiL la one case which pre- 
sented all the typical clinical cliiiracters of pernicious ansemia, 
Dr. W- E, Ilansoiii found iio excess of iron in the liver after 
death. T have no post-mortem observations of my own to offer 
on the point, for it is a remarlcablc fact Unit since Dr. Hunter’s 
observations were piiblLshed I have had the opportunity of 
examiniin^ only one case of x^ornicions aiicCmia after death. 
T’oriions of tlm livc^^ and other tissues from that ctiBc were sent 
to Dr. Hunter v;ho kindly examined them and found Idiat they 
were typical and characteristic. As I shall x>roseiitly ]point out, 
f am (lispffsed to tliiuk that the clinical condition, pernicious 
aiueinia (or as J)r. Hunter would x>robably say, a xirofound 
aiueniia iinJistinguhhalde durinir Ufe from pernicious aiuemia) 
may he due, tf) other coiidilions than excessive IjIoocI destruc- 
tion ill tin; portal area; and if this is so it must of course be 
iidinitted that on (excess of iron in the liver is not an essential 
feat-ure of the disease. 

The morrow of tlic lioiie.s is in many cases diseased; the 
yellow marrow is ro['laced by rod marrow, and bho mar row" 
tissue is (widenily in a state of active change and pToliferation. 

Pathological changes are sometimes ])reseni in the sx'^inal 
cord. In some cases, they consist of paUdies of myelitis, in all 
probability produced around minute xietechial Ineruori’hages. 
In oilier c-a^es, the |>osterior columns are schunsed very much in 
tlte Sana*, way as tlic}" are in Io(a)iuotor ataxia. In others, again, 
tie* c.ru.-.sed or direct pyramidal tracts are sclenrsed. In most 
crtHos ill Vv'hich the df^geiieriLiion is advanced tlicu’c is, as Dr. 
daim-s Ttiylor has sliown, a c.oiiditiiai of ])ustero-]ateral sclerosis, 
veiy .-iiiiilaa' in apjicaraiice and disfnbuLiou to the lesions in 
oosiis of aiaxic jiaiMplegia, It remains, liov ever, to he shown 
whether in cas.es ^aicli as he has desci'ilaiil (in wdiich the patho- 
logical changes hi the s[)inal cord winu very iiuirked and 
striking) lIic iinaoida was th.e (xuise of tiie cord changes ; and, 
if so, wlcither the amcuua was * pendciinisd Dr. Taylor tliiuks 
that t hf'se e.vhandve em'd lesions are proljably tin* result of 
soiiK* tnxie, snlisLaiieo. This view seems to ni(‘ very prohalile. 

PaUioLogIcal Pliysiology. — There is still considerable 
dilieomce oi opinion ns C) ihe exact manner in which the 
aniemia is juodiK'ud — in otlim' words, as to the exact nature 
and causa, Lion of the coiiditioii which is termed permcious 
unamin. fn the present state of our knowledge it is perhaps 
impus.sllde to come to a piositive concdusioii and to give an 
c.xj>lana}iou which will eiidiraco all cases. In coiiskleiing the 
nature and causation of the disease,, the following questions 
luiYt* to ]>o taken into account:- — 

L Is the couditiou which wo term p)ei‘mciDns anminia a 
separate and distinct disease, or may the cHniccU cancUtion 
wliicli. we term pernicious aiuemia be the result of several 
different pathological conditions and morbid states ? 

2. Is the aiuemic condition the result of blood destruction 
or deieetive blood formation ? 

3. What is the fundamental and underlying cause of the 

condition ? ^ 

All of thesc^qiiestioiis are inora or less intimately bound up 
together, *aud it is dillicult to answer one without considering 
and answering the others. In the present state of our know- 
ledge it is perhaps impossible to give a decided and dogmatic 
answer to any one of them. 

Dr. Williutu Hunter is of opinion that there is a separate 
and distinct disease, pernicious anamia ; that it is due to blood 
destmotion ; thatbhe blood dasttuctioii takes place in the poiM* 


circulation ; that it is no mere exaggeration of that which 
occurs in health, but that its characters can only he reproduced 
exjieri mentally by special poisons ; and that the blood destruc- 
tion is the result of the absorpition of some poisonous substance, 
probably a chemical substance or cadaveric ptomaine, produced 
in the intestine by micro-organisms. He considers it as 'a 
specific form of gastro-intestinal infection.’ He thinks that 
within the portal area the chief blood destruction occurs in the 
spleen and liver ; and that the hminoglobm which is liberated 
from the red corpuscles, thus destroyed, is carried to the liver 
and is for the most part stored up in abnormal quantity in the 
i’orm of blood pigment in the liver cells in the outer two-thirds 
or portal zone of the lobule, instead of being mainly, as it is in 
health, converted by the liver cells into bile pigments and 
urinary pigments. In certain cases, however, part of it escapes 
through the liver into tlie general circulation and is broken up 
into blood pigment within the epithelium of the convoluted 
tubules in the course of its excretion through the kidney. 

Dr. Hunter summarises his conclusions in the following 
propositions : — 

' 1. Pernicious aiuemia ivS to be regarded as a special disease 
both clinically and pathologically. It constitutes a distinct 
variety of icUopatliio aiiccmia. 

^ 2. Its essential pathological feature is an excessive destruc- 
tion of blood. 

' 3. The most constant anatomical change to be found is the 
presence of a large excess of iron in tlie liver. 

' 4. This condition of the liver serves at once to distinguish 
pernicious aiuemia post mortem from all varieties of symptom- 
(ific aiuemia, as also from the anmmia resulting from loss of 
b]fU)d. 

' 5. The Idood destruction characteristic of this form of 
aiuemia differs both in its nature and its seats from that found 
ill malaria, iu paroxysnud luemoglubinuria, and other forms of 
hiemoglobiiiuria. 

‘ G. The view can no longer be held that the occurrence of 
Jaemoglohlniiria simply depends on the quantity of haemoglobin 
set free. 

‘7. On the contrary, tlie seat of the destruction and the form 
U'StoLiiied hy tlte hcenioylohin on being set free are important 
conditions regulating the presence or absence of hasmoglobinuria 
iu any case iu which an excessive disintegration of corpuscles 
lias occurred. 

‘ 8. In paroxysmal luemoglobinuria the disintegration of 
corpuscles occurs in the general circulation, and is due to a 
rapid dissolution of the red corpuscles. 

9. In pernicious ausemia the seat of disintegration is chiefly 
tlio portal circulation, more especially that portion of it con- 
tained within the spleen and the liver, and the destruction is 
effected by the action of certain poisonous agents, probably of 
a cadaveric nature, absorbed from the intestinal tract.’ 

Dr. Hunter regards the changes in the bone marrow as 
secondary to the blood destruction. Before I became ac- 
quainted with his observations, I was in the habit (with, I 
suppose, most other clinicians and pathologists) of regarding 
the great diminution in the number of the red blood cor- 
puscles, which is the essential characteristic of pernicious 
anmmia, as the result of defective blood formation. The 
presence of large numbers of immature red blood corpuscles 
and the presence in the blood of nucleated red blood corpuscles 
seemed to me to be strongly in favour of this view — defective 
formation rather than of increased destruction. At the time 
when Dr. Hunter first told me of his experiments and obser- 
vations, I had the advantage of his assistance in the Out- 
patient Department of the Edinburgh Boyal Infirmary, I put 
the question to him, * How do you account for the large number 
of immature red blood corpuscles in the blood ? ’ .He met this 
hy saying that if you have excessive destruction of red blood 
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corpuscles at one end of the circulation (i.e. in the ].)ortal cir- 
culation), there is all tlie greater necessity for excessive }>ro(luc- 
tion at tlie other (ie. in the bone marrow); in other wrads, hc3 
explained tlie defective foriuation of tlie red lilood glubuh^s as 
the result of the excessive strain thrown on tdio hlood-fortning 
tissues — the bone marrow. This argument, winch supposes 
that a large mmiber of iiuinnture and imperfect red blood 
cells v/t*rc; thrown into the circulation in order to meet, as it 
were, and com]>ensate the CACcssive blood di^structiou which 
was going on at tlie other end of the (drenlation, seemed to me 
a satisfact'Ory explanation; but tlu’ guestiun is wlietlicr it 
represents tlu3 whole truth. 

It is rpiii.e ])ussible, I think, that in maipvc.ases of pcniicious 
anmmia tlie diminution of the red blood corjmseJes is the 
result both of ex(!Gssive destauiction and defective formation. 
Even if we admit with Dr. Hunter tliat in the great majority 
of cases of pernicious amemia the primary cause? of tlie amcmia 
is excessive blond desi rucilou, it must, asl have already stated, 
be alloxvod that there is imjiorfect and defective blood forma- 
tion in the hone marrow. Nowu it is not difticult to conceive, 
if this condition (imperfect and defective formation of red 
Idood corpuscles, due to au c,xcessive and pathological strain, 
so to speak, on the bone marrow) contmiies and lasts, as we 
know it must do, for long p(;riods of time, that an actual 
diseased condition of the bone maiTow may ultimately become 
produced. We may suppose tliat there is, in the first instance, 
as the result of tlie excessive strain which is thrown upon the 
hone marrow, a condition of irritable weakness; and that this, 
as in many other cases of irritable weakness, may uUimately pass 
on to organic disease. It seems to me probabh? that although 
the fiiridameuta] change in many cases of pernicious amemia 
(those — and they seem to comprise the great majority oi' oases 
— in which there is an excess of iron in the liver) is the result 
of blood destruction in the portal circulation, the defective 
formation in the hone marrow is aii important consideration 
whicli cannot be ignored. To cases of this kind iu which 
there is an excess of iron in the liver, the term 'gastm-iiites- 
timd-hepaiic type of luemolytic amemia ’ may 1 think he 
appropriately applied. I think it probable that even iu these 
cases — the Hunterian type of the disease — a double cause for 
tlie bloodlossiicss is present, viz. increased blood destruction 
in the portal circulation and defective blood formation in the 
bone marrow. 

Further, there seems reason to suppose that iu some cases a 
primary lesion of the marrow of the bone may lead to the 
production of a form of amemia xvliich is very closely allied 
to, if not identical with, the pernicious variety of the disease. 
If this is so, -we may term these cases the myeloid type of 
pernicious anoemia of homogenetic origin. And in this con- 
nection it is interesting to note that twenty years ago Professor 
Pepper of Philadelphia proposed the term "myelogenous 
anmmia ' for the disease. 

But further, if it be admitted, as I have suggested above, 
that long-continued and excessive blood destruction, however 
produced, may ultimately lead to an abnormal and diseased 
eo)iclition of the xed-blood-forming tissue (the bone marrow), 
it must be allowed that the clinical group of symptoms to 
which we give the term pernicious anumiia may be due to a 
variety of processes. 

This view seems to me supported by the fact that a diniml 
condition, undistmguishable from pernicious ancemia, may be 
developed as the mult of a prolonged drain of blood from the 


body. A waTl-marked case of this kind came under my 
o1)servatioii some years ago. The patient liad suffered for 
years from a Ijloody vaginal disfdiarge, tlio result of a diseased 
condition of the ovary and uterus. Site was profoundly 
auai'mic, the red ])looJ corpuscles were of all shapes and sizes, 
in sliurt the microscopic condition of the blood exactly corre- 
sponded to that which is cluiraclonstic of periiieions anremia. 
In this case the excessivt^ rind lung-coulmuvd loss of red blood 
c.orpuscles from the uterus was apparently the cause of an 
excessive and imperfect foniuition of red blond corpuscles in 
the Ijono marrow’, while the resulting aiuemin. was clinically 
s[)eaking undistiuguisliahbi from the amemia ehamcteristic of 
the usual (iruuterian) type of ilu? disea.se. PaiholofficnlUj it 
wx)nld 110 doubt have been distiuguished by the absence of an 
excess of iron iu the liver or kidney. 

I am not then prepared to deny that a drain of blood, whicli 
lasts for a .sufficiently long period of time, may not ultimately 
produce a form of aiiaiinia which is clinically identical, so far 
as the condition of tlie blood i.s concern od and .so far as our 
present nietliods of examination enable 11 s to judge, with per- 
nicious anremia. But notwithstanding this opinion, I am quite 
iinaljle to agree with the theory which Dr. Stockman has 
advanced that pernicious anaunia is due to the small capillary 
lueiQorrliages which are siicli a striking pathological feature in 
most fatal cases of the di.sease. I look upon tlicsa capillary 
luemorrhages as a consequence — the result — not the cause of 
the amemia. 

."Now, iu sindi a case as that de-scribed above, in which a 
Jbrm of aiiiemia iindistinguishalde, except ])y its mode of 
causation, from progressive poruicuou.s aiuemia, resulted from a 
prolonged drain of blor)d from tli(3 uterus, there is no reason to 
suppose that th(3 livin’ would coniain ini exces.s of iinu ]>igment. 

Hunter, if I understand him aright, would exclude frojn the 
category of pernicious aiuinuia, all cases of amemia in which 
there is no excess of iron in the liver or kidney. But further 
iuforiuatioii is wanted on this point. l\Jy belief is that in 
.some case.s in which all the clinical characteristics of per- 
nicious amemia are presmit during life, there is no excess of 
iron in the liver. Dr. W. B. .Uansom brought before the 
J\Iedical Section of the Bhitisli Medical Association in August 
lust a case of tliis kind. And even if Hunterts view (that 
pernicious aiimmia is a separate and distinct clinical entity) is 
correct, the clinical phy.siciuu would still be left in doubt and 
perplexity as regards the diagnosis of some case.s during life ; 
for, if I understand liiin correctly, Hunter regards the condition 
of the liver, in respect to the pj’esenee or absence of an excess 
of iron, as the most easily recognised evidence of tlie increased 
destruction which is the characteristic of the disease. He 
considers that those cases of amemia in which the liver con- 
tains a great excess of iron are cases of pernicious amemia; 
but that those cases iu which there is no excess of iron in the 
liver are not. But even if this point is granted-— and for the 
reasons given above I an! not as yet prepared to grant it — the 
condition of the liver is a change which canuofc^be determined 
during life ; unless the new photography can demonstrate its 
presence. In short, it is, I think, premature to conclude that 
a profound aiimmia wliich proves fatal and iu which there is 
no excess of iron in the liver, is never pernicious. 

I doubt, too, whether we can absolutely rely upon the con- 
dition of the urine as a clinical test of pernicious anmniia. So 
iarxas my experience enables me to Judge, a highly pigmented 
condition of the urine is not iu'iJ’ariably present ; and in those 
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cases ill wliicli it ib observed, it laay be merely temporary and 
evanescent. 

Further, if we admit that a condition undistinguishable 
during life from pernicious aiurmia may be the result of long- 
continued iuemonhage, we must luither, I think, allow that it 
probably may also be due to long-contiTuied diaribopa and 
perhaps to other conditions. Again, it seems certain that a 
couditiou closely feseinbliiig, and in some casiis apparently 
identical with, peiiiicious aiueniia may be the result of 
iutestinal Fuithcr, there seems leason to suppose 

that in some cases which commence as chlorosis, a condition of 
pcrnicioub aiueuiia is ultimately ebiablishcd. 

Jri the pic'^cnt state of our knowledge, tlien, I am disposed 
to think : — 

(1) That pjernicious anieiuia should be regaidcd as a clinical 
condition wliicli may result fiom a vuiicty of causes rather 
than one detiiiito and distinct dise.is<‘ , in other words, that the 
term ]joriiiciouT ana mia should be applied to any profound and 
aptiareiitlj causeless mucmm chauictcused by the ])lood alteia- 
tions whiili 1 have d< sciibcd aliuvis and in wliicli the anceinia 
lends in jiuisue ti jmogni^svive or peimeious comse. 

(2) Th.it the cliniLnl {'ondition, peniicious amcmia, may bo 
the result (dther of (u\C(“-sivo blood dc'diuction or of defective 
idood toil nation 

That in many of thf» most i^pie.il rases of pernicious 
aineniKi the (wo emiditioim (eveessive dostiucliou and defective 
foriiialion) me conihiin d. 

(1) That m tho e easts lu wliiidi the couditiou is due to 
ldoi)(l destiiu lion, the blood dt‘sti iic lion may lie duo 
to a \ iiioly oi dilleieui (nil a s and tonditions. ll. is probable, 

! tliiiik, (hit pel UK kjus nuenui is tisuall}, as Dr Tluntcr has 
^diowii, the u'Milt ot Ibt^ uukmsihI blood desUuctiou in llic 
poll il (luulatioii duo to Iho alisoipiion of some poisonous 
sub'-tane(’‘ liom tin' g I'dio-inlestm.d tiacb, that in ollieis a 
ioiin of ana nn i wliii b m t Imu illy (during ble) undistingiush- 
able fioiu thm (the ilunteiian) iy])C ot pmuicioiis ancCmia, is 
the It mb o} a loiiL,-eoidinued dmiu ol blood hom the inlestme 
(as in t i-^C' oi ank^ lostoinum duudeii.ilej, from the uteiiis, or 
in tho (. me to \vhrcb I have pKwmusIy lelViicd , that in others 
il. m p( ibips due to long-coul iniied diaiiluea, and that in some 
eiM.^ if H ]>erhaps develo])e(l on the top so to speak of tlie 
maianal, syphilitic and caueeroiis cachexia. 

(f>) That tlu‘ condition is in sonic cases probably due to 
pnmaiy changes in the bone mairow and is therefore the 
result of d(dectiv(i blood formation. 

Defore we can come to a definite conclusion regarding the 
exact nature and Cvaiisation of pernicious aiicenua,it is essential 
Id delerniine (1) wbetlicr the excess of iron in the liver which 
Hunter and others have deseribed is invariably present in all 
iUtal eases in which the clinical group of symptoms character- 
istic of pernicious anamiia was present during life; and (2) 
whether such an excess of iron in the liver is necessarily 
indicative of excessive blood clestniciion in the portal circula- 
tion alone. It is only after these questions have been decided 
by a suflicien}ly wide series of observations that it will be 
possible f to determine whether the condition which we term 
pernicious anmmia is a definite disease which is always the 
result of Wood destruction in tho portal circulation, or whether 
it may not be, as 1 suppose, the ultimate clinical result of a 
number of ditforent pathological conditions* The solution of 
this question is of great importance both for the piirposp of 
(Magnoais, prognosis and treatment 


Diagnosis. — In well-marked cases of pernicious anaemia, 
the diagnosis does not, as a rule, present any difficulty. The 
clinical features which are most important for the purposes of 
diagnosis aie • — * 

1. The insidious development and progressive course, unless 
of course the disease is arrested and cured by treatment 

2. The great diminution of red blood corpuscles. 

3. The comparatively small diminution of hemoglobin and 
the consequent fact that the individual red blood corpuscles 
contain at least the normal amount, and usually more tlian the 
normal amount, of hemoglobin. 

4. The marked alterations in size and shape which the red 
blood corpuscles present, and especially the presence of the 
small led microcytes described by Eiclihorst. 

5. The letinal licemorrliages. 

6. The inutility of iron and the beneficial effect of arsenic. 

I attach less importance to this point than I did some years 
ago, for in some recent cases of peniicious anaemia remarkable 
benefit has speedily been established under the combined use 
of iron in the form of Eobertson's capsules, and large doses of 
liquor aisenicalis. I think it probable that the arsenic was 
the active agent wliich produced the improvement, but I am 
not prepared to say that the iron may not also have been 
beneficial. Indeed, a few cases have been recorded by other 
obseiveis wliicb were apparently cases of pernicious anemia 
and in which marked improvement occurred under the 
adniinistiation of iron. But speaking generally, the thera- 
peutic el feci of iion on the one hand and of aisenic on the 
otliei IS undoubtedly helpful for the purposes of diagnosis. 
It is certain, I Hunk, that in most cases of pernicious anaemia 
iiou IS useless or even harmful ; whereas in most cases (pro- 
vided they are seen sufficiently early and the patient can take 
sufficiently large doses ot the remedy) arsenic does good. 

7. The occiiirence of febiile attacks, apparently due to the 
aiiccmio condition, and independent of any other cause. 

8. The picseiice of dark-colomed niine. As I have already 
stated, excessive pigmentation of the urine is often absent ; and 
when pieseiit is usually only temporary and associated with 
fever and the x^iaroxysmal exacerbations of the symptoms which 
die so characteristic of the disease. Nevertheless I agree with 
Di. Hunter in thinking that the occurrence of highly pigmented 
urine in any case of profound aneemia is of considerable 
diagnostic significance. He says : — 

' In addition to this,^ their pathological significance, these 
changes arc, I am inclined to think, of no little importance 
Irom a diagnostic of view'. The high colour of the 

urine observed, unaccompanied as it was by any diminution 
ill quantity or any rise in specific gravity, and the presence 
of^ granules of blood-pigment in the urine, pointed so un- 
niistakably to the nature of the pathological process at work 
in the blood, that they establish conclusively the diagnosis 
of the case as one of pernicious ansemia. 

I 'One must, however, in this connexion guard one’s-self 
against a misconception that may not improbably arise. The 
I urine in pernicious ansemia need not always show these well- 
I marked and, when present, characteristic changes. It may be 
said however, with some degree of assurance, that they will be 
found more or less marked in all cases at some period or other 
of their history. 

* In all cases, as in the ^ foregoing one, there will be times 
corresponding to the periods when the patient is gaining 
ground, when the colour of the urine will be that of health, 
and nothing abnormal will be microscopically recognisable. 

'The aggravations of weakness will always, however, be 
evidenced by a higher colour of the urine, it may be also by 
the appearance of blood-pigment grannies in the urine ; both 
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changes inai'king the nature of the ])Toers^ within the blond 
which is the occasion of ilnse nl tacks, luiiuely excessive 
hairnolysisd 

It The absence of local or visceral disease capable of 
accounting for the anreima. This is of coiiise an important 
diagnostic point. Pernicious aiucmui is, as we have seen, one 
of the primary forms of aiueinia, although in sonio casc'^ the 
group of clinical symptoms indicative ot peinicious anaiina 
appear to be associated with, or developcfl .secondaiily to, 
cancer of the stomacli, the presence of paiMSites in llie sto<iP, 
and perhaps with some other tuniis of visceral lesion. 

10. The age and .•^ex of the ]jati(Hit. These aie in some 
cases of considerable diagnostic value, laoie paiticiilaily in 
(letei mining wdietlier a profound anaiinia is the lesiilt of 
chlorosis or pernieious ameniiu. 

The differential diagnosis of chlorosis and pernicious ansQmia. — 
I have already considered this point in connection with 
chlorosis. The distinction niiist, as 1 have pievioiisly staled, 
he chiefly based upon : — (a) Tlie condition of the blood ; (b) 
the presence of retinal hcemoivliages ; (c) the tliciapeiitic effect 
of iron on the one hand and of arsenic on the other; and (d) 
the age and sex of the patient. 

The difficulty of distinguishing i^memia and 

chlorosis is only likely to occur in those exceptional cases of 
])ernicioiis ancemia which occur in women at the time when 
chlorosis is most frequently developed, and in those excep- 
tional cases of chlorosis in which the piatient in no longer a 
young woman, and in which the p>atient is a male or a child. 
Pernicious arimmia larely occurs in young women, whereas 
chlorosis is essentially a disease of young women. It must 
further be lerncmbered that peinicious ancemia, as we Lave 
seen, is exceedingly rare in children. 

The differential diagnosis of pernicious aassmia and primary 
heart disease. — This can laiely give lise to any difficulty. The 
same pioints which are important in clistinguishing chlorosis 
and pirimary heart disease are of iinpoi lance here, together 
with the condition ol the Llood and the fact that the cardiac 
syinpitoms were developed after the ancemia. 

The differential diagnosis of pernicious ansemia and cancer of 
the stomach. — In some cases of cancer of tlie stomach in which 
there is no discoverable tumour, and especially in those cases 
in which the body of the stomach is involved, the orifices 
being free, the symptoms may closely resemble those of 
pieriiicious antemia. 

In both conditions there is progressive asthenia, amemia 
and more or less emaciation, without, perhaps, any definite 
and discoverable cause. 

In the great majority of cases the differential diagnosis can 
be satisfactorily arrived at by a judicial survey of the whole 
symptoms and physical signs of the case. The age of the 
patient, the severity of the stomach syinp)toms, the condition 
of the blood, the presence or absence of tenderness on piressure 
over the region of the stomach, of heematemesis, and especially 
of a tumour or localised hardness in the epigastric region or of 
difiiculty in swallowing due to obstruction at the lower end of 
the cesophagus, are the most important points to which atten- 
tion should he directed in doubtful cases, 

The occurrence of heemateniesis is strongly in favour of 
cancer, for in my experience bleeding from the stomach is 
extremely rare in cases of pernicious anmmia. 

The differential diagnosis of pernicious anisemia and of Bright’s 
disease, — Thera is rarely if ever any difficulty in distinguishing 


these eemditions. The diagnosis of course turns upon the 
eoiidilion of the urine (jue^^taire of albumin, casts, etc.) on the 
one hand, and tlie conditiou ol (he blood (tiic presouee ot the 
altciatioiis chamctcjiistLC ot peinicious amemia) <ui tin* other. 

The differential diagnosis of pernicious anaemia and riplenic 
leiikiBmia. — Tins presents no ditliculty. The two eoinlitioiis 
arc at once distinguished by tlie microscopical chiuacteis of 
the blood and the marked eiilaigomcnt of the spleen. 

The differential diagno.sis of pernicious aneemia and splenic 
aiissmia %vithout leucoeytosis.— In some ca-es in which tlie 
sjdeeii is enlarged, them pioluund aiucniia but no inciease 
of the white blood coipiiscles. This form of anreinia is ex- 
tiemely lare; no case Las come under my own oltseivatiou. 
The essential points of distinction from peinicious anaunita aie 
the eiilargeineut of (he spleen, vliicli cun, of coiiise, be distiii- 
giii&hed during life, and the chiiracteis of the blood — (a) the 
Inemoglobin. appeals to be diminished moie than the cor- 
puscles, m other woids the amemia is of tlie ehloiotic rather 
than of the pernicious type ; and (b) the led corpuscles do not 
(usually) piesent the extreme vaindioiis in size and shape 
which are chai act eristic of peuiicious amemia. 

The differential diagnosis of pernicious anamia and of 
medullary anssmia. — In cousideiing the etiology and pathology 
of peinicious amemia, \ve have seen that tlieie is reason to 
suppose that in cases of pernicious anaemia ol long standing, 
changes are apit to be produced in the medulla ol the bones; 
and it seems probable that a form of ainumia presenting all 
the clinical cbaiacteristics of peinicious ameiuia may in rare, 
msiaiices result from a primary lesion of the hone mairow. 1 
know of no means by which such a coiidiiiun cun be diatin- 
guislied fiom the usual (Hunteiian) type of x>crnicious anoemica 
during life, except by the presence ol swelling and tenderness 
over blic bones and sternum, and it is douldfiil whether hucli 
swelling and tenderness aie always and necessarily present. 
Whether in such cases the livei contains an excess of iron or 
not is, as I have already pointed out, a matter which rcipiires 
to be deteimined by future obbervation. It is one of the fact^ 
which require to be settled before we can come to a definite 
conclusion as to whether the condition which we term per- 
nicious aiicGniia is a definite and distinct disease, 01 whether 
it is a clinical condition which may result horn a vaiiely of 
morbid lesions. 

Prognosis. — The prognosis of pernicious aiiiemia is always 
very grave. In many Ctises the disease steadily progresses in 
spite of treatment, and the great majoiity of cases uliiimitely 
terminate in death. Until I introduced the ai\senic plan ol treat- 
ment, no method of treatment seemed to produce any beneficial 
effect upon the course of the disease. The opinion expressed 
by Addison practically represented the experience of all clinical 
observers. Under arsenical treatment, the prognosis is certainly 
more hopeful. No one who has had large experience of the 
disease and has given the arsenic a fair chance can fail, I 
think, to come to the conclusion that some cases improve in 
tlie most remarkable vray tinder the steady administration of 
the drug. In some cases the improvement is so r^ipid and 
remarkable that, in them, arsenic seems alnnist to be a specific. 
In other cases, the administration of arsenic appears to produce 
little or no benefit. In the great majority of the cases which 
are temporarily relieved and it may be for the time apparently 
cured by arsenic, a relapse subsequently occurs, and in many 
cases the relapse proves fatal. ^Several instances of this kind 
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have Goine under my own observation. A tendency to relapse 
is one of the most strikin;:f features of the disease, and in this 
respeet p>Grnicions anajinia closely reseinbles chlorosis. It 
remains to be seen whetlier relapses can be prevented by the 
continued administration of arsenic or of hone marrow ; for, as 
1 shall ’presentlv point out, lherf3 is some reason to suppose 
that bone marrow is in certain cases an effective agent in tlie 
treatmt’ut of the disease. It is, I tliink, reasonable to liope 
that in some cases at all events, ladapses may be prevented by 
the continued administration of small doses of arsenic or of 
hone marrow, in addition to minute attention to the general 
health, to the hyyieuic surroundings, an I to the condition of 
the gastro-intcslinal tract. 

The ])rognosis of course largely depends u[)on the dcigree of 
ameinia whicli is })rescut. The disease is almost always fatal 
in cases in Avhich the nuiuber of Idoml cotpuscles sinks below 
000,000 per cubic milliniein’e. 

The duration of the di.seasc is also an important point so fai’ 
as the pirgnosis is concerned, for in the later st/.vges of the 
disease ars( 3 nic is often a]>|»areiitly useless ; but this is bj" no 
means always the case. 

The prognosis is, perhaps, more iiufavouralde in young 
suhje(3is tliau in miildle-aged adults; hut I speak Avith uncer- 
tainty on this point-. 

The ])roguosis is always very grave in those cases iu which 
epistaxis, hlce.ding from the gums, or otlier external lueiuor- 
rhages occur. The ])n*senc(^ of olKStiuato and iutraetalile 
(iiarvlmai is always unfavourable. Ih’ofuuiid nervous symi)- 
touis, restlessness, deliruiui, seini-conui, convulsions, or coma 
are most inifavourahle imlications; tliey are usually only 
develo[)ed just hei'ore death. 

In (‘.sHinating tlie cliauces oE recovmy iii any given case, tho 
iiegree of the auauina, the l(3iigtii of time wliicli the disease hiis 
continued, the age of the ]miieut, his ability to take arsenic iu 
]a,rge doses hu’ long periods of time, a,inl the prevseucc or abs<mce 
of complieutiuus, smdi as an idc.e.rated euuditioii of the iutes- 
time are 1 think the, most ini])ortant points. Most of the cases 
of pernicious aiuemiu which have come under my uhservat-icui 
of iveenl years have j>ruved ra]hdly fa,tal; Imt almost all of 
them h[ivc been seen at- the very terminal period of the disease. 
In case.s of this kind the arseiuca, I plttn of treatment lias little 
or lUi cluince. The stage of the disease and its duration are in 
my opiiiiuu most important paints sf> far a.s the pro^uiosis is 
coiicennul Provided that the case is not too far advanced and 
that it is not of too long duration, there is iu many cases a 
reasuuabie hope of improvement, provided only that large 
tloses of arstmic can be borne. 

Treatment. — Up to the time I introcUiced the administra- 
tion of arsenic, p(n*uieious ammuia was almost always, I think 
1 may say invariably, fatal Since that time remarkable 
improvement and apparent cure, which unfortunately is usually 
only temporary, has resulted in many cases. It may, I thinlg 
bo confidently staled that the value of the arsenic treatment 
has been dellTiitely established by numerous independent 
observers. Dr!" Pavlley, Br. Pye-Smith and Dr. Lockie in this 
country have published a series of cases whicli show the 
beneficial elects of arsenic. 

I was led to try the administration of arsenic in pernicious 
anaemia by the following reason: — I knew from my patho- 
logical obsemtion that iu cases of pernicious amemia the most 
striking naked eye^ppearance was tho extreme fatty degenda-* 


tion of the heart. I further knew that arsenic was a remedy 
of undoubted value in the treatment of many cases of fatty 
heart. I said to myself, Why not try the effect of arsenic in 
])ernicious aiiEeniia ? I happened at the time to have a run of 
cases of pernicious anajmia under my care in the Newcastle 
Infirmary. In the first case in which I tried the remedy, rapid 
and immediate improvement took place, and in two others the 
same result was also obtained. Since coming to Edinburgh, I 
have not had the opp^ortunity of treating a single case of 
])ernicious anaemia in hospital practice, and since Br. Hunter's 
observations were published I have only had p)ost rnortems.^ 
Tiie cases that I have seen have all occurred in private 
(consulting) practice. In several of these cases very marked 
and rapid improvement has taken place under arsenic ; but 
the great majority died before sufficient time had elapsed for 
improvement to take place under arsenic or any other plan of 
treatment. In fact, most of the cases which have come under 
my notice of recent years were seen once in consultation a few 
days only before the fatal termination took place. 

lleibre referring to tlie close of arsenic and the mode of 
administration, let me say a few words with regard to the 
general treatment of the disease ; for in this form of anajmia, 
as in chlorosis, attention to the hygienic surroundings and the 
feeding of the patient are of great importance. 

It is essential, I think, when the ancemia is at all marked, 
that the. patient should he kept in bed, or at all events in the 
recumheiiL position. 

Tlie patient should have plenty of fresh air, and if possible 
an abundance of sunlight. 

The diet should be light and nutritious. Owing to the 
impaired digestive power of the stomach, tlie patient is usually 
unable to digest solid food. Milk and milk foods, meat 
extracts (of Avhich Wyeth’s is perhaps the best), raw beef 
juice, finely grated and pounded raw meat and whipped-up 
eggs should form the basis of the dietary. On the view that 
piunicious auiemia is the result of blood destruction in the 
portal circulation and that there is an excess of iron in the 
blood, a milk diet would theoretically be preferable to a red 
meat diet ; bub I have not been able to satisfy myself from my 
own observation that the administration of meat extracts, beef 
juice, or pounded raw meat is in any way harmful On the 
contrary, I am disposed to think that a meat diet is in many 
cases beneficial. 


Ill administering arsenic, I usually begin with a small dose 
two drops of Eowler s solution three times a day, given in 
plenty of water soon after food. I gradually increase the dose 
by one drop every second day, so that on the third day the 
patient is taking three drops, and so on. Many patients 
alfected AAith pernicious ansemia can ultimately take ten, 
fifteen, or even twenty drops of Eowler’s solution three times 
daily. The object of the treatment is to gradually increase the 
dose until the maximum quantity that the patient can take 
without any discomfort is reached. When the patient begins 
to complain of itching of the eyeballs, pain in the stomach or 
diaiihcea, the dose should be immediately and considerably 
reduced; subsequently it may again be increased and the 
remedy continued in the largest dose which can be comfortably 
and satisfactorily borne. The long-continued administration 
of arsenic in some cases produces pigmentation of the skin. I 
have not myself observed this effect in any case of pernicious 
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anremia, though I hare in oilier diseased conditions. 

Many patients who are siifiering from penucious nna-inia seem 
to have a tolerance for the drug. The same tiling is seen in 
many oilier diseases in which a remedy is markedly heucficdal : 
for example, iodide of potassium in syphilis, opium in peri- 
tonitis, iron in chlorosis, and (ihloral hyilrato in some cases of 
nervous spasm, etc. 

In those cas(?s in which the arsenic agrees and is ut f ended 
with beneill, it slionld he steadily continued in full doses until 
the nimiher of red blood corpusclCvS comes u]> to the nonaal 
and until the symptoms (d‘ tlie disease disappear. When the 
patient is apparently cured, the dose slunild be reduced, liut 
tlie renuHly should still be given in small dovses — two or three 
drops of Fowler’s solution thre,e times a day. I am of opinion 
that these small doses should be continued for several montlis 
at least, and prribably, if relapses are to be pi’evented, for 
several years. T am hopeful that if this plan of treatment is 
systematically carried out, relapses will in future be found to 
be less common than they have been in the past. 

The exact manner in which arsenic produces its beneficial 
effects in pernicious anreinia is not yet determined. Dr. 
Hunter suggests that it probably acts by producing a hcallhier 
condition of the gastro>intcstinal tract, that is to say by pu*e- 
Viuiting the formation and absorption of the toxic products 
which he thinks arii the essential causes of the disease. Dr. 
Gopeinan has shown that under the administration of arsenie 
in pernicious anannia, the Inemogloliin is much moi'e stable; 
it does not tend to separate from the (corpuscles after witln 
drawal from the body in the way which it does before the 
arsenic is administered. It is probable, I think, that the 
remedy acts as a blood tonic and that it exerts a beneficial 
effect upon the bone marrow, enabling the marrow to form 
healthier red blood corpuscles — Idood corpuscles in which the 
h^emoglohin is more stable and more intimately combined. 
Ihit be this as it may, the heneflcinl effect of the remeily in 
many cases of the disease is deliiiiteiy established. 

TTu^ condition of the bowels must be carefully regulated. If 
there is constipation, gentle laxatives should be given; aloin, 
cascara and sulphur are probably the best. If there is 
diarrhma, it should he arrested as soon as possible ; salicylate 
of bismuth is one of the best roniedies for this purpose. When 
there is reason to suppose that decomposition is going on in 
the intestine, intestinal antiseptics may he tried. Beta naph- 
thol, thymol, menthol and salol have been recommended for 
this purpose. Thymol, one grain three times a day, is prohaldy 
the most effective. 

Believing that the disease is due to the absorption of a 
poison from the intestines. Dr. Hunter has recommended the 
administration of intestinal antiseptics, e.g. salol or Beta 
naphthol ; Dr. Greorge Gibson has published a case in which 
this plan of treatment seemed to produce a remarkably 
beneficial eifect. In the only two cases in which I have 
tried it, there was no improvement. 

If there is reason to suspect the presence of intestinal worms 
(and in all cases of pernicious ammnia the fa3ces should be 
examined for ova, parasites, etc*), such remedies as thymol or 
santonin should be given. 

It is unnecessary to say that in those eases in which the 
patient is losing blood from the uterus, piles, etc*^ the haniior- 
rhaga should be arrested as speedily as possible. 

In rickety or syphilitic children who are suffering from pro- 
found amemia, the appropriate treatment for rickets is of course 
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essential and arsenic and iron may at ilio same iiino !>o given. 
These eases can hardly, liowcver, he ificiuded under the term 
peruieious aiiauoia, though the blood (amditioii is very similar, 
so fur at 0.11 evimts as I he shopo and .siy.e of the red blood 
corpuscles arc concerned. 

Ill most co.sea of iruo pernicious aiuemia, iron usually fails 
to produce any beiicfi(3ial effect ; indeed, in some cases it seems 
to ]jo prejudicial. Bui, as J liavo aln^ady stuted, 1 speak with 
hiss confidence on this x»oiut than I did some years ago, for 
iu some ot my recent cases most marked improvciueut has 
occurred under the simultaneous administration of Itobertsoifs 
ca]).siilcs and of large and gradually increasing doses of arsenic. 
The ini] movement in two of thesis cases was so marked that I 
now feel it a duty to pre>scrihe the same combination — iron and 
arsenic — but the effect of the iron on the disease sliould Ije 
carefully watched; in a recent case the patient liiiiiRelf vohnm 
teeved the statement that it did Iiarm rather than good. 

Oxygen inhalations have also been recommended, and in any 
future case whicli comes under my own observation, in hospital 
practice at least, where the (dfecLs of the treat uieni can be 
closely ivatched and where the nunody can be assiduously 
given, I intend to try oxygen inhalations. 

Prof(3ssor Frasiirhas recommended the admin isfration of bone 
maiTowg and has ])uhlished a case in wdiich remarkable im- 
provement occurred under the com] lined administration of bone 
marrow and arseuice He coiududed tliat tlui improvement was 
due to th(^ bone marroW' ratlim* than the arsenic. It rcunains to 
ho seen whether further observation will conliriri this opinion 
or not; and it is only fair to state tluifc (I am inforiirnd) in tha.t 
(jase, as in so many other cases of ]ieruiciou.s amomia, the. 
disiuise relapsed and the paliciit died some little time after his 
discharge from hosjiital. 

So far as present experience enables us to judge, bone 
marrow appears to he a niuch less efiicacious numuly tliaii 
arsenic. Further information is required before it is possible 
to pronounce a ])Osiiive ojiiniou as to its value in pernieious 
aiueniia; but if I am correct in supposing that in many easen 
of the disease the destruction of tlci red blood corpuscles in 
the ])ortal circulation results in the production of functional 
and perhaps structural changes in the bone huutow, the 
administration of bone marrow seems indicated on theoretical 
grounds. 

Further, if |>rogressive peruieious anaunia is a clinical 
result of several different conditions, ii. is not unreasonable 
to hope that further observation and experhmee will enable 
us to clifierenfciaie the cases in whi(di arsenic (and possibly 
bone marrow) are most benelicial. 

I can only repeat that in the advanced stages of grave cases 
it is unreasonable to expect improvement imder any^ of our 
pi'csent plans of treatment. 

Transfusion of blood or saline solution has been tried by 
various observers. In the great majority of cases the effect was 
negative or prepidicial. From the results obtained in his 
experimental observa-tions on the lower animals, lh\ Hunter is 
strongly dis'posed to think that transfusion will he likely to 
do more harm than good. The only possible cflbct w'Jiioli, in 
liis 0 ])inionj it is likely to produce is temporary bemdit. But 
notwithstanding his theoretical ohjeetioiis, which mmi to bo 
based on satisfactory reasoning, good results have undoubtedly 
been obtained in a few eases. A remarkable illustration in 
point was published hj Dr. Affleck a few years ago. In three 
cases, too, published by the late .Dr. Brakenridge, in which 
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repeated transfusion of small quantities of blood was xjractised, 
the result was very satisfactory. In one of my cases (a 
private patient) in which blood transfiision by the direct 
method was practised by Mr. Cotterill, a temporary rally 
took place, but the patient died very shortly after the opera- 
tion. 

The intra-venoiis injection of milk has also been recom- 

Note. — y/te WAO 'plwtofjnqjhy in iJw rUaf/'jiosls of q}ornu 
Infii’inary a student suggested that it might be possible to d 
pernicious amciuia by means of the X rays. The suggestion is 
for me in a case ■wliich 1 have at present under observation, 
Turner ^vas unable to sa.y that it was abnormally deep and da 
deserves further investigation. 


mended, but, so far as I know, has never been shown to pro- 
duce any beneficial effect. 

Cases of pernicious anremia which have been temporarily 
cured by arsenic should be closely and continuously watched. 
The blood should be examined from time to time. If any 
indications of a relapse develop, the patient should immediately 
be placed under treatment. 

'.OILS anmmicL At a recent clinique in the Edinburgh Eoyal 
tect the excess of iron which is present in the liver in cases of 
a valuable one. Dr. Dawson Turner kindly took a photograph 
A well-marked shadow of the liver was obtained, but Dr. 
rk. The result in this case is therefore negative, but the subject 


NOTES OF CASES OF PERNICIOUS ANEMIA TREATED WITH ARSENIC. 

I append to this article a record of the cases of pernicious amemia in which I originally employed the arsenical plan of 
treatment. The paper was published in tlie Jldinburgh Medical Journal^ ISth ISTovember 1877» 


Case I Profound Ansemia following Yellow Fever. 
Vomiting. Diarrhcpa, Irregular Elevations of Tem- 
pera^ture. Marked Altei*ations in the Microscopical 
Characters of the Blood. Retinal Hemorrhages. 
Recovery. 

Alfred let. 20, a foreign sailor, was admitted to the New- 

castle Infirmary under rny care on tlie 21st March 1875, sufiering 
from profound anaimia. 

Previous History. — He was cpiite well until four and a half 
inorilhs ago, when he was abtarlcod with ycdkuv fovor. He was 
laid up with tin' disease for siv we-dcs. After getting better he 
caught cold, and has been ill since. Ho crime into the Tyne about 
(Jhristina.s, and wa.s at once admitted to the floating lios[>ifcal under 
the. care of iny hrother, Dr. d. W. Cra,inwell. 11 is feet and legs 
liave l)een swollen. He h:is had a slight cough, has frequently 
vomited, and has heeu now and again confined to bed witli 

irregular attacks nf fever. He has luul several adtaeks of opistaxis, 
atid has been frequently severely })urged. He has taken large 
quantitit'S of iron and quinine, together with the mineral acids and 
a lihei'al di('t. In spite of all treatment he is no better. He has 
not had sypbiiis. 

Condition on Admission. — He, is tall and fair j hair of a light- 
brnwii cnlmir. Mis face looks slightly iniify about the eytdids, and 
is of a pale lemon hue ; the skin is .sniooih and waixy ; the lips and 
innoo\iri membranes arc very anemiie. The conjnncbivre are slightly 
yellow, and there i.s a small yellow deposit of fat at each inner 
cinthus. Tlje pupils are dilated, hut readily contract in the 
stimulus of light. Tlie feet are nob now cedematous. 

Alimentary System. — The tongue i.s clean, smooth, jiale, moist, 
uutl slightly ilabby; the appetite is poor; there is considerable 
thirst ; he freipiently vomits. The vomited matters are sometimes 
green, sometimes yellow. The bowels are regular, the motion 
light-coloured and semi-solid. 

The abdomen is fiaccid and tympanitic on percussion. The 
splenic dulness is sometimes increased. The sijze of the liver is 
normal 

Circulating System,— The heart is of normal sixe. A soft 
systolic murmur is audible all over the cardiac area, its point of 
maximum intginaity being the apex. The radial pulse numbers 
112 ; it is visible, very weak, easily compressible, and has a slight 
thrill, 

Bespiratory System* — -He complains of soreness on taking a full 
breath. A few sibilant and sonorous riles are heard over both 
lungs. There is no cough nor spit. 

TJmary Byatem.— The urine is very pale, sp, g. 1017, It con- 
tains no albumen, 

Jferrous System*— Ha complains of headache. The nervous 
system m otherwise normal On ophthalmoscopic examination) ihp 
fiscs are found to be normal. * 


The iem 2 )erakire is 99° F. 

A drop of hlood clraAvri from the finger in the usual way was 
found to he thin and watery. It speedily separated into two parts, 
one coloured, the other colourless, looking as it a drop of colourless 
oil had been added to a red liquid. On microscopical examination 
it presented the folloAving characters : — The red globules were 
diminished in numbers, and did not form rouleaux. They were 
markedly altered in shape, some of them being large, and no 
longer biconcave; others irregular, and with one or more tail- 
lilce projections ; others appeared nucleated ; the nucleus was of a 
pinkish-red colour. There were also numerous small red globules ; 
indeed, they (the red globules) seemed to be of all sizes, from 
miniue masses of protoplasm to the abnormally large oval corpuscles 
which I have described. (A coloured plate illustrative of these 
appearances wms published in the original paper.) The white 
corpuscles were not increased. In addition there were many small 
colourless granules ; some of those formed irregular masses, some- 
what larger than white hlood corpuscles. In one specimen an 
emerald green rod-shaped body about y^V^-tli of an inch in length 
was observed : it seemed to move with a slight vibratile movement. 
Nothing of the sorb was again observed ; its occurrence was there- 
fore probably accidental. 

Treatment. — He was ordered twenty drops of the tincture of 
the muriate of iron three times a day. 

Subsequent Progress of the Case. — On 22'nd March he was not 
so well, having vomited several times through the night. 

On 23fd March he was still worse. The evening temperature 
was 105° F. The iron was discontinued, and a febrifuge mixture 
substituted. He complained of pain and tenderness on pressure 
about the uinhilicus. 

0th 2ith MoAch he complained of dimness of vision. On oph- 
thalmoscopic examination several hsemorrhages were seen in both 
retinm, most marked in the right. 

On 2Uh March he was better, though still vomiting. Milk diet 
was ordered, and two drops of liquor arsenicalis thrice daily pre- 
scribed. 

On 2ndApTil’h.Q was decidedly better. The arsenic was increased 
to four drops. Beef tea and chicken broth were added to the diet. 

On IZth April he was still better. An ounce of lime juice was 
ordered. 

On 2Sih April lie was greatly improved. The retinal haemor- 
rhages were still visible. The improvement gradually continued. 
He was sent to the Oonvalescent Home at Whitley on 17th June. 

Eemarks. — The profound aneemia occurring without any obvious 
cause, and associated with the characters of the hlood and the 
retinal haemorrhages which I have described, was a combination of 
symptoms which had not before come under my notice. I confess 
I was as completely puzzled as my brother had been. 

On 10th June another case similar in all respects was admitted 
upder my care, and died on 28th June. The post-mortem revealed 
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uotliing of importance. I was still as much In the dark as 
(3ver. 

80011 after this date niy Irieiul r)r. .Beatsoiij our then house sur- 
geon, mentioned my diihcullies to Proles.snr (iraingtu' Stewart, of 
Edinburgh, wlin at once recognised the true nature of tlui case, and 
referred mo to the authorities I have alrojuly rpioted. 

I thus found that tiie retinal Ineiuorrhages which I had ohserved 
bad been prevdously described by id’. Dierimn' ami otiiers. 

The peculiar condition of tA\c blood bad also been imlependeuily 
noted. The observations of ih-(dbsbor Eichhorst of Jemr were pub- 
lished in the Ccairalhhilt i)/cd. //Tsw., No. and ure tlius 

translated in a uotij which appeared at the end of a clinical hifiture 
hy Professor Quincke of Berne, published in the 3Iedical I'hnes and 
Gazf'lte, Idtli (Jctolmr ]87() : — ‘ lie asserts that a constant alteration 
of the red blood gloludcs can uhvays bo deiected. Wliihj a, [lortioii 
retain their normal sbe, and a, re only di.^tiuguished hy their 
reunarkable paleness and slight tendency to tbrm rouleaux, the 
remainder imine<liately attract attention hy their diiuiuialied 
Their diameter may s«,*arct:ly he a cpiarrer of a healthy corpuscle, 
while their colour is of a deeper rod than normal, and when seen 
in protile they seem to liavn more or less coni})letely lost their 
biconcave outline. Their size may be even so much diminished 
that many of them resemlde small red-tinted fat drops. The altera- 
tion here described has not been detected in anoimic and cachectic 
ct)nditions other than pernicious aiunmia. The wdiite corpuscles 
were present in all the cases observed (seven iuiiuinher) iu remark- 
ably small pro])ortions.^ 

Tiiis description tallies remarkably with my own. In many of 
my cases some of the red globules were apparently nucleated, 
others were not more than a ([uarter the size of a healbliy cor- 
pu.scle. I failed to observe that they, Le. the small red globules, 
were of a deeper red than normal. Tliose small red globules 
which were apparently nucleated certainly luxd tlie appearance 
Professor Eichliorst describes ; but only a few of them were 
nucleated. The small red globules whicli were not nucleated were 
of a very pale yellow colour, in fact, of the same colour as the large 
red globules. In one case wliicli was fatal, numerous small 
emerald-green molecules were seen ; these were probably not of 
much consequence, for E have noted tlieir presencej though never 
in the same number, in other diseases. 

In the clinical lecture to which this note xvas appended, Pro- 
fessor Quincke states that in his cases the red globules were 
diminished iu number, and altered in shapo and size. Some of 
them were smaller than normal, and amongst them were a number 
of tiny yellowish particles. Tn several cases, he says, Hhose 
finely granular masses which are sometimes lustreless and some- 
times shining, and which are common in the blood of cachectic 
itulividuals, xvere found in great abundance,’ In his eighth case 
they were so abundant that they rendered the serum of the blood 
cloudy. This cloudy appearance was nut present in any of my 
cases. 

I have detailed the microscopical characters of the blood at 
lengtli, for they are of grc'.ab diagnostic value. The nucleated 
appearance which some of the red globules presented has not, I 
think, been before observed. Until quite recently, I was inclined 
to think the uucleabion only apparent, and produced by an 
indentation or carving in of the corpuscle at one point. Most of the 
nucleated corpuscles ware so indented. The appearance may, 
however, be of more importance than I at first supposed,^ 

Case IL Profound Causeless Anaemia. Skin smootli 
and ivory-like, of a slight yellow tinge. Hair prema- 
turely grey. Red Blood Corpuscles diminished in 
number, and of all shapes and sizes, many of them 
apparently nucleated. Numerous retinal Haemor- 
rhages. Vomiting, Grraat Restlessness. Delirium. 
High Temperature. Death. Post-mortem Appear- 
ances Bloodless Condition of Body. Patty Degenera- 
tion of Heart, Aorta, Liver, Kidneys. Small Calcareous 
Deposit in Mitral Valve. Bnlargement of Spleen and 
Thyroid. MammiUated Appearance of Stomach. 

John H., JBt 34, grocer’s assistant, single, living at Houghton- 
le-Spring, Durham, was admitted on 10th June ISTd, compkiniug 
of great general weakness. 

^ This apparent nuoleation has been eiEplainocl hy Messrs Maokeyu aad 
Davy. It IS dm, they say,— and, I believe, correctly, —to the separation of 
the h»moglobm from the stroma. fith May i.877* 


Previous History. — Has never been very strong, but was never 
hud up. ills present ilhtess coirirneiiced two yiuirs ago, with ioBS 
ut strengtlh He noticed at the same time that he was getting 
paler and paler. He lias not had syphilis, nor any o.Yhaii.stiiig 
(iischarg{3. Has liad a comfortable dry iiome. lie m-ver luul 
ill term iltenfc fever. lor the lust few montlis he lias beeti very 
much worse. His feet and aiikics lutve swelled. He has occasioii- 
ally vomited. Has drunk beer lo excess for years. He 

knows no cause for bis prosont ilim'ss. 

Family .History. — BarLiculariy goorl. 

State on Adinission, — He is loo weak to walk. Whenever lie, 
sits up lit3 feels giddy and faint. Tim face has a ]talc yellow tinge, 
and is slightly swollen. He is profoundly arueinic. Tim skin 
has a yellowish-wliitc glistening appearance. The hair is grey ; it 
used to he black; the eyebrows an3 dark and bushy. The piqiila 
are moderately dilated, and very seiiBitivo to light. 0|)htliabno- 
scopic examination is difiicidt owing to the fact tliat wiimiever the 
light is thrown into the eye, the patient moves his head to one 
side, or shuts his eyes. After dilatalion with atropia, a gootl view 
was obtained, and the retime were seen to be spotted with 
numerous extravasations. Sight, he said, was good, and always 
had been so. The vessels of the disc were so bloodless as to be 
almost invisible. 8ome of the veins of the retina were congested 
in the form of streaks. The haemorrhages were cliielly in the 
course of the vessels. 

The feet are slightly oedematous. The patient is thin, the 
muscles being soft and wasted ; muscular irritability is very marked. 

Alimentary System. — The lips and gums are highly anaemic. 
The tongue is very pale, clean and moist ; the appetite poor. He 
occasionally vomits, but not at any particular time. The vomited 
matters are green or yellow, and vmy bitier. The bowels are 
(X)Stive. For tlie last four months he has been troublrcd with 
internal piles, but has only once passed a little blood. The liver 
dulness measures b inches; the splenic duliiess is somewhat 
increased. 

The blood prijsents the same characters, but even more marked 
than in the previous case, the red globules being greatly 
diminished in number, and of all shapes and sizes. Many of them 
are apparently nucleated. The white curpusdes are few; some of 
them small, others large and oval 

Circulatory System. — The cardiac dulness is somewhat in- 
creased; transversely it extends from the left border of the sternum 
to the nipple. The heart’s action is uncertain, and somewhat 
tumultuous. There is a well-marked apex systolic murmur. The 
pulmonary sounds ar<3 louder than tlie aortic ; a loud venous hum 
is heard on both sides of the neck. The external jugular veins 
are distended and knotted, but not pulsating. The radial pulse 
is very \veak : irregular, with a slight thrill. It numbers iOO in 
the minute. 

The lleqnmionj are natural 

The Urine is natural 

He is very restless, tossing about in bed. Sleep is disturbed 
and iitful. 

Treatment. --A grain of quinine three times daily, with milk 
and beef-tea ad UMU/nij were prescribed. 

Subseaueiit Progress of the Case. — In the first few days after 
admission, ha remained hi datu quo. 

On 17th Jam he was ordered twenty drops of the tincture of 
the muriate of iron. 

On l%ih June he was much worse, constantly tossing about in 
bed, and complaining of thirst ; the tongue was moist. The 
temperature was 10:1*0^ F. 

On 10///. June he was still worse. Had passed a^^ei^Hjacl night. 
He complained of aching pains in the legs, and of a choking 
feeling in the tiiroat. The thyroid was found to be considerably 
(?nlarg6d. This had not been previously observed. The iron was 
discontinued ; half an ounce of lemon juice was ordered, and the 
dose of quinine increased to two graiius. 

On 2 is/ June ho was rather bettor; the temperature and pulse 
had fallen ; he had twice vomited. Two ounces brandy ware 
added to the diet. 

On 23/‘d June he was very much worse ; the face had a. sunken 
expression. 

On 24//^ June ha was very restless and delirious ; he had tossed 
about ail night, md ‘worked with hm fingers about Im neck/ 
saying thorn was somothing there which was choking Mm. 

On 2Mh June he died at 10.40 A.M. Tim temperature rose 
rapidly before death. Tho highest point observed was 105'* It 
(^colig. 16.) I took the temperature at 12 noon (an hour and 
twenty mkukB after death) ; it wa*a then i\ 
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Autopsy ifoiir hoars after death ). — Exiernal yipj^earancrs . — The 
body was warm ; skin of a pale yellow hue ; feet and legs 
O 3 deraatous. Tiio abdominal parietes contained a Fnij' amount 
of fat. 



Kk;. lO.~"TVmporatitre oliarfc in iJiu c^t.S(^ of John H. 
(Pt'micioiiri Auii-'inia uiidiuy- fjitally). 


Thorax, — Tho PrncorJhun eontaincd a few onixccs of yellow 
serum. The Ifeari weighed 13/, ounces, and was covered with fat. 
On the iriborioi' wall of the right ventricle, just over the position of 
the tricii.s[)id valve, there \ras a large milk spot; another smaller 
(uie was sitiinted on the anterior aspect (d' the ape.v. On the 
anterior surface of the left veiitriide^ half an inch ala we the apex, 
tlnu’e was an nxtravasatinu of hlood as big ns a UirGepenny piece. 
The ca\ ities uf the organ were almost eiu[)ty, the only contents 
hc.ing about three, teaspnuiifuls of thin lluid blood. hd\e posterior 
segment <if the uiitj’al valve eoutaiuud a small calcareous deposit, 
luid was soHuuvliat shrunken. Tin' cavities were dihded ; the 
miiscnlar substance very eoft and friable. The interior uf tlie left 
ventricie, e.j)«'eially the. pa])ilIaTy nui, soles, was detteil with little 
S[Htts of Fatty <leg(!Ut‘ratiou. dhie iuttuicu’ of the aorta was spotted 
hen* aiul there in ti similar manner. [Tmh'r the microscope tho 
c.’iivliae muscle wa)s setm te he decidedly fatty. 

LiuiLh^. — T' he left was pah*, ami compielely bloodless; its weight 
9] ounc(‘s. Tile right was slightly adherent at the apex; it 
Weighed I Ih. (juuces. TJici'e* "was a, cerumencijig cnusolidatioii 
at the. posterictu part of the up[i(;r lobe. On seetioii of this part, n, 
cunsitiei'iihle quant ity of red serum (‘.scajjed. 

7V/e Dnntf'hhd (P(iiuL< wrre not enlarged. 

I'hr Ihut'oti! wa.s the .si;:e of a luur’s egg; it weighed 12A ounces, 
fhdh h'h(‘s were enl.’irged. On stjciion, it was seen tr) he iu places 
yellow and gelatimm.s, in others of a purple colour ; at the lower 
[>art ol the, left, hthc there was a calcareous mass. Ou microscopical 
e.xamiiiatf(Ui tlu^ gland wucs found to be iu a statu of colloid de- 
geueratinu. hi parts there was calcareous iuliltration. 

Thr ijJi'rr wciglnnl 4 lbs. f oz., and was fatty. 

7Voi ‘"</Her}i. weighed 9i oiuices, was of a uniform dark purple 
colour, and h]‘m. On niicrositopical examination it seemed normal. 

KitlfN'i/s . — dlie l(dt weighed 7, the rigdit ounces. Eotli were 
embedded in fat. Tlie cortical substance was pale. On micro- 
.scupical tixamination the renal epitiieiium was found to be in 
places fatty, 

The Stomach in the neighbourhood of the pylorus was studded 
with small i-oiiml projc.ctions. Tlusse projections were arranged in 
rows, and w<3re found on microscopical examination to consist of 
round lymphoitl cells. The mucous meiuhraiie of the small Uitestim 
seemed softened and atrophied. The various coats of the gut were 
more loosely eoiiiiccted than in health. 

The Sujma-rnml Cnjmles and other organs were healthy. 

The Pod-morkm Jpjmmuces may be summed up as a bloodless 
condition of the body ; fatty degeneration of the heart, aorta, liver, 
and kidneys enlargement of the thyroid gland and spleen; a 
mammillated i^^pearance of the stomach, and an atroj}hied condition 
of the intestine. The small calcareous deposit in the mitral valve 
was not of great moment The condition of the right lung was 
quite recent, and had nothing to do with the essential pathology 
of the disease. 

The bloodless condition of the body and the fatty degeneration 
have bean observed in all cases. The enlargement of the spleen 
has also been previously noted. The enlai’gement of the thyroid 
has m% I think, been before men ; it was probably^ therefore, an 
iMicidenl^l complication. The* mammillated appearance of the 


stomach is interesting. This condition sometimes occurs in 
Addison’s disease, and is described by Dr. Greenhow (Croonian 
Lcaures, iS7 5, p, 2S), 

I regret that the medulla of the bones was not examined. Pro- 
fessor Pepper of the University of Pennsylvania, who has written 
a very able paper on the subject, ^ was the first to describe an ab- 
iiorinal appearance of the marrow, and founded on it a theory as 
to the nature of the affection. He thinks progressive perniefous 
anaiinia is simply the medullary form of j)Scudo-leuk<Bmia. Since 
the appearance of Professor Pepper s paper the marrow has been 
examined by other observers. Some, as Dr. Bradbury of Cam- 
bridge, have failed to find anything abnormal ; others, as Professor 
Cohiilieim, have found marked changes. The constant occurrence, 
therefore, of tlie marrow lesion is still suh judke. 

Case III. Profound AnaBmia following an attack of 
Yellow Fever. Marked Alterations in the Red Blood 
Corpuscles. Retinal Paemorrhages. Obstinate Diar- 
rhcBa. Anemic Murmurs at Base of Heart and in 
Vessels of Neck. Giddiness and Faintness on Exer- 
tion. Death. Autopsy Bloodless Condition of Body. 
Fatty Degeneration of Heart and Liver. CBdema of 
left Leg. Slight Ulceration of Small Intestine at Ileo- 
G^cal Valve. 

F. H., let. 28, a foreign sailor, was admitted on 16th August 
1875, complaining of diarrhoea and great debility. 

Previous History. — He had yellow fever seven months ago, and 
lias been out of health since. The diarrhoea commenced a fort- 
night ago. Before tlie attack of yellow fever he was a healthy 
man. He has not had syphilis. 

Iheseiit Condition. — He is tliiii, emaciated, and markedly 
amcinic. The skin has a slight yellow tinge. The conjunctiviB 
ai’e perfectly pearly. There is slight ceclema about the eyelids, 
but nowhere ehso. He is very weak — hardly able to walk across 
ilio room. Whenever he gets up he feels a ‘ swimming ’ in the 
ijend, and has on more tlian one occasion tumbled down. The 
blood jjrescnts the same appearances as in the two previous cases. 
On ophthalmoscopic examination, a few retinal haemorrhages, of 
small size, are seen in both eyes. The discs and surrounding 
retime are markedly pale, the arteries being hardly distinguishable 
from the veins. 

soft, blowing, systolic murmur is audible at the base of the 
heart, and there is a loud venous hum in the veins of the neck. 
The pulse numbers 81, and is small and weak. The tongue was 
smooth, pale, and moist : the appetite good. He complains of 
constant thirst. 

The abdomen is distended with flatus, and, in consequence, 
the exact limit of the hepatic and splenic dulness cannot be 
defined. 

TlLe Urine amounts to 59 ounces izi the 24 hours. It is pale, 
slightly acid, sp. gr. 1008, and contains a trace of albumen. On 
microscopical examination of the deposit, which is scanty, a few 
squamous epithelial and pus cells are seen. 

The Teniperature is normal. 

The other Syste^ns and organs are normal. 

Treatment. — He was ordered milk diet and an astringent 
mixture. 

SuhsecLiient Progress of the Oase. — He was purged several times 
during the first twenty- four hours after admission. The motions 
were watery, light-coloured, very offensive, liquid, and frothy. 

20th August the diarrhoea had ceased. The urine was free 
from albumen. Eight grains of quinine, thrice daily, were pre- 
scribed. 

On 2Wb August he was again severely purged. The chalk 
mixture was again administered. 

On doth August he was very much worse. Eight ounces of 
brandy were prescribed. 

0?h 3lst Augtbst the diarrhena had stopped; but he was still very 
sunk and prostrate. 

On 1st September he died. 

Tim FosUmmiem was made ten hours after death. The body was 
considerably emaciated. Rigor mortis was strongly marked. 

Emrt — The pericardium contained two ounces of clear yellow 
serum. There was a small milk spot on the anterior surface of the 
left ventricle. The cavities of the heart contained a small quantity 
of thin liquid blood. The segments of the aortic valve were 

Amerkm Tmrml of Mediml Seimees for October 1875. 
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slightly thicken e<l. The valve wan competent. The muscular 
substance was mottled with spots of fatty degeneration, and was 
very friable. The heart weighed iM f)uuces. 

Lungs , — Both wfU'o adherent tbronghoiit, tlie adliosioiis bciing 
very firm and <lense. The left lung wedglied j 11). 1 1 oz. On 
section, it was cedeniatous— especially the lower lobe pfn^jteriorly. 
The right lung weiglied 1 lb. 8 oz. : a small <|injiitity (jf frothy 
serum escaped from its lower lobe. 

The Li(Pr weighed ?> 11). 1 oz., amd was fdty. 

The fSpicr/i weiglied f>J> ouuc^^-;, and was normal. 

TIw Hloinurh contained alauit a pint of yelloW“Ochre-culuurc(’ 
fluid, and was normal. 

The Iiifvdhies cuiitained a large quantity of yelioW”Oclirc iluid, 
similar to that found in tlie slonnuth. ddic mucous coat was very 
easily stripped olq and seeimsl srtfteiied. At the ileo-ca-cal valve 
there wn,s a small superficial uhawatioii the size of a six[»cncc. 

The Jpjiendlf. Veninforuds containod a small concretion. 

27ic Mest-uiu'ie (Jln'Ufh] were, somewhat enlarged. 

The Kithn'ijs , — Both weighed hi- ^ounces. They were rmiooth, 
laity, pale, and bloodh-ss. 

The dupra-renal Cajp-^ults were normal. 

Tfte Thjjvokl (JUiml was in>niuil. 

The Ikitm weighed ol^ ounces, and was normal. 

The body throughout was almost hloocllcss. The Bloody where 
present, was thin and watery. 

The Marrow of the bones was nob examined. 

EemarkB. — It is etiologically important to note that tliis patient 
had had an attack of yellow hiver, and that his illness dated there- 
from. Tlie same history was present in Case B, already ivlated. 

Case IV. Profound Ancemia, with Emaciation. 
Changes in Size and Form of Red Blood Globules. 
Numbness and Loss of Power in Hands and Feet. 
Intense Reflex Action in Lower Extremities, Great 
Improvement under Qi.iinine and Arsenic. 

Thomas Ik, let. 43, single, a cabman, was admitted oo ISth 
March 187 o, oouiplaining of weakuesa and inability to walk. 

Previous History. — He enjoyed excellent health until three years 
ago, when he was laid up for some weeks with swelled feet and 
^ yellowness of the face.’ The doctor who attended him said he 
had a liver complaint. After recovering from this illness lie con- 
tinued well until Christmas, when he caught cold while working 
in a u’et drain. He felt weak ami ill, but managed to walk until 
live weeks ago. He then felt a niimhnoss and loss of jjower in 
botli bauds. This was followed by weidcness in the legs nud great 
dilliculty in walking. 

He has been a hard drinker of sx^irits. Twenty years ago he 
had a chancre, hub no secondary sympburus. 

Present Condition. — Patient, who is a big-made man, is sallow, 
thin, and emaciated. The skin is dry and wrinkled, the mucous 
niembraues are markedly anamiic. 

He has great difficulty in walking, and his gait is very peculiar. 
He takes very long strides, and throws out his legs in an uncertain 
manner. The back is kept slightly arclied, the head thrown back, 
tlie arms extended, one on either side of him, the palms being 
directed backwards, the forefinger and thumb of each hand ap^iroxi- 
matecl. When in bed he can move the legs in any direction. 
The reflex movements, on tickling the .soles of his feet, are intense. 
The contractility of the muscles to the electric current is diminished. 
There is marked loss of gras^jing jiower in both hands. He is 
unable to approximate perfectly the forefinger and thumb, hence 
he cannot x>ick up a pencil from the table nor button his clothes, 
Bensibility to heat and cold is natural. He can imperfectly localise 
impressions. He complains of pins and needles, and of numbness 
ill both hands. The same sensations are felt in the kgs, behind 
the knees. He complains of pain and tenderness on jiressure over 
the lumbar region. On the application of the hot- sponge test 
nothing unusual is elicited. There are no ataxic symptoms. 

Bight is dim, and has been failing for the past two years. The 
pupils are contracted. The fundus cannot be distinctly seen, owing 
to opacity of the vitreous. 

The other special senses are normal. 

The reflex functions (defecation, urination, swallowing, etc.) are 
normal. 

CirouMory System.— The heart-sounds are very weak. There 
is a soft systolic apex murmur. The area of cardiac dulnoss is 
small The radial pulse numbers 56, and is very soft and weak, 
slightly visible and jerking. 


The Bespirafori/ and Urinary systems a, re normal. 

Tlie appetite is good, tongue clean, bowels regular. The liver 
and Hpleen seem of normal size. 

On. Microsrojhcal Examiuof hw of the BhiuL it was found that the 
red corpuscles went into clusters, Imt did not form rouleaux, 
^lany of them were tailerl. Afany of them were smaller than 
Jiatin\d. The apjiearaiicc of apparent mideation was nob seen. 
The white coriiuscles wei’o sli glibly in ex<‘e.sK. 

The Treat meut consisted in the admiuistratiijii of Iran, <piiiiiue, 
eod-livor oil, lime-juice, and arsenic, in the order named, togetlier 
wdbh a liberal diet. 

Tlie patient improved slowly at lirst, but after cmnmencing the 
arsenic the improvement was marked and rapid. During his stay 
in ho.spital the urine onco or twice contained a trace of albumen, 
but no casts. 

Ho was discharged on 2'2iid July, saying he was fit foi‘ work. 
The duration of his stay in hospital was 128 days. 

Remarks, — The diagnosis in this case was not so cmiaiii as in 
those previously related. The cfnidition wins one, of profound and 
apparently causeloss ainemia, with marked changes in the micro- 
scopical characters of the re<l blood globules. So far it resembled 
progressive pernicious anmrnia. The increase in tliii white cor- 
puscles, and the emaciation, and the dry wrinkled condition of the 
skin, were opposed, however, to this view of the ease.^ The 
iiitemsi by of the rellex movements was remarkable; indeed, so 
great was it, that a condition of incomplebo pseudo-paraplegia was 
produced, the debilitated condition of tlie patient partially con- 
tributing thereto. The intensity of reflex movement nnd the 
diminution of sensibility were no doubt due to the iiialiiuiritiou of 
the nerve-centres. 

Case V. Profound Aneemia following Pregnancy. 
Vomiting. Diarrlioea. Retinal tleemorrliages. Death. 
No Autopsy. 

Alary B., ad. 29, a married woman, living at Noitli Shields, 
was seen by me in consultation with ray brother, Dr. J. W. 
Bramwell, on 14th Septemlier 1875. 

Previous History. — She was quite well until after Ihu" last con- 
finement, which took place eight months ago. Since that date she 
lias hueii gradually getting paler iiiul weaker. She knows no cause 
for her illness. The lahiouj* was easy, and nob fallowed by any 
excessive, discharge. Of late she hail sutfered from voniithig and 
diarrhcioa. She has nut menstruated since her confineimnit. She 
weaned her child some months ago. 

Present Condition. — She was profoundly anumiic. ])ut remark- 
ably W(dl nourished. The face was slightly Mvollen, and of a 
greenish-yellow hue. The skin was very smooth and ivory-like. 
Idle pupils were equal, and aiodorately dilated. The sight had 
been dim for three months. There were well-marked hauriorrhagf^s 
in both retime; the disc.s were very pah*, the ve.sse Is almost empty. 
She complained of pains and giddiness in the head. She was 
unable to sib up ; when she attempted to do so, she felt giddy and 
faint. Loud blowing rnunniirs were heard at the base of the lieart, 
and in the vessels of the neck. The heart seemed slightly 
increased in size. .Before she took to bed she frerpieiitly suffered 
li’om palpitation. The urine was copious in amount, very pale, 
sp, g. 1010. It was free fruru any deposit, and (Contained no 
albumen. A drop of blood was placed on a slide, and was 
exauuned half an hour afterwards, Unftirtunattdy, owing to the 
delay and the changes which had taken place during the transit, 
the examination could not be relied upon. 

The abdomen was natural ; the liver and spleen were both 
slightly increased in size. 

Subsequent Progress of the Case.- — 'riu^re were two or three 
attacks of diarrhmu after my visit, and the patient gradually sank. 
She died towards the end of September, 

Notwithstanding every eifort, a post-mortem could not be 
obtained. 

m 

Case VI. Pi'ofouud Angemia. Retinal Haemorrhages. 
Marked Alteration in the Red Blood Corpuscles. Pal- 
pitation. Dyspnoea. Hsemic Murmurs. Vomiting. 
Diarrhoea. CEdema of face, feet, and hands. No 
Emaciation. Recovery under Arsenic. 

.Tolui D., a'L 3S, jiiarricd, a chemical woi’lcor, was admitted on 
Seth Noyumhor 1875, complaining of shortness of breath and 

furtlioi- reniarlta on the ditignoaia o£ Progresaivo PoruiuiouH Anwmia, 
see my Ciinica! tniotato hi the Mtdml'Tmts md CritxU.: of 20th OutoluBr 1877' 
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palpitation 011 the least exertion, swelling* of the face, hands, and 
feet, and general debility. 

Previous History. — He was a liealthy man until seven months 
ago, when Ids present illness commenced. It was brought on, he 
thinks, by expo.sure to cold and wet. He took a sliirering. This 
was follovv^ed by gen(3ral weakness. His colour has undergone a 
marked change, and his hair has become greyer than it use<l to be. 
He has several times vomited, and has had frequent attacks of 
diarrhcea. Three months ago he was jaundiced ; two months ago 
his face swidled; two weeks ago his feet became mdematons. He 
lives in a fairly healthy house, and has had abundance of good 
and varied Ibod. He thinks ‘the gas’ was partly the cause 
of his complaint. Has been a fairly vSteady man. Has not had 
syphilis. 

Family History. — Hood, 

Present Condition. — He looks sixty years of age. The feet, face, 
and hands arc‘ slightly swollen. Ho is extrcmiely amemic. The 
skin has a yellow tinge. The hair is grey. The conjuiKdivm are 
]>ale. There i.s a small deposit of fat at each internal cantlms, 
1’here is no emaciation, bub the miiscfes arc soft and flabby. 
]\[iiscular irritability is marked. His weight is 11 st. 11 lbs. 

Tlie 2\nnperatiire is normal. 

He is short of brtjatb, and suffers from violent palpitation on the 
least exertion. He often, too, feels giddy and faint. Loud Idowing 
murmurs ar (3 heard at ail the cardiac orifices. A mitral nmrniur, 
systolic in time and propagated upwards towards the left axilla, 
being specially noticeable. Indeed, so marked was it, that Dr. 
Mickle, the junior hoiise-Biirgeon, diagnosed the case as one of 
cardiac dropsy from mitral insuthciency. The size of the heart is 
natural. The pulmonary second sound is nob acceiitiiated. The 
radial pulse is 7G, regular, and of fair strength. 

There is a loud venous hum iu both sides of the neck. The left 
ext(n’nal jiigiilar vein is distended and prominent. 

0)1 niii'foscojtiail cfAiuu!\atioii, fkr. Blood was found to present 
exactly the sfune, ciuu'ucler .'ts in the c.'ise already described. 

The tongue is clean and moist, hut pale; the a[)])etite good; 
there is no thirst. He vomits occasionally, and is subject to 
frequent attacks of fliarrho'ei. 

The Jdnr diilness measures 41- inches. The splenic dulness 
seems slightly iiicrease<l. 

The TIu/roid gland is not enlarged. 

The Bt'^-phohtnj N//,s/s/;a is normal. 

1’he Ufuit is very pale, neutral, sp. g, 1020, It is .slighily 
darkened hy boat and nitric acid, but contains no albumen. 

He sleeps fairly well ; uccHHioiially suffens from lieadacbo. He 
complains of numbness in the hands and feet, especially after 
e.’gvKvu'c to coil. Violent reflex movements are proihiced on 
tickling the soles of his fe(3t. He feels unsteady when he walks. 
His gait is natural, and ho sttiuds steadily with his eyes shut. He 
I'omplains of pain in the hack, and of slight tenderness on pressure 
over the lumbar region. The application of the liob*sponge test 
.shows nothing ahnormal. 

Sigdit i.s dim in botli eyes. The pupils arc dilated, but very 
.sensibhi to light. The fundus is very bloodless, the disc somewdiat 
ilbdtdincd. There are no retinal hemorrhages. 

Ho complains of a singing noise iu the left ear. The other 
sp(‘cial senses are normal. 

Treatment. —He 'was ordered five grains of sulphate of quinine, 
and fifteen drops of the tincture of the muriate of iron three times 
daily. 

Subsequent Progress of the Case. — On ^nl December he was 
ordered a teaspoonful of phosphorised cod-liver oil three times 
daily (..V gr. of pdiosphorus). 

0/^ Wb December the eyes were again examined witli the oph- 
thalmoscope, and several large retinal hemorrhages *were seen. 
The luTemorrhages were evidently recent; the stratum of blood 
seemed very thiin (It is interesting to note the fact that a few 
drops of atropia had been placed in each eye, and that extreme 
dilatation had resulted therefrom. It was only after this dilata- 
tion had contiiiwcd for some days that the retinal hemorrhages 
were observed.) # 

1 bih He was much worse. The temperature yester- 

day was 100^13"' R, the pulse ISO. The iron was discontinued, 
and liq. arsenicalis substituted, two drops thrice daily* 

18//a Dose of liq. arsenicalls increased to iv. minims. 

Decemim\~T)oBi^ increased to yi. minims. 

Dmmbm — Feels bettor. The numbness h less. There is 
more oedema than on admission. The liver dulneas measures 6 
, inciies. ; The splenic dulness is also increased. < 


llth Janucbry . — Very much better. Shortness of breath less. 
Colour more natural. The dose of liq. arseiiicalis increased to 
viii. minims. 

20th January . — So much better that he asked to be made an 
oufc-patient. The dose of liq. arsenicalis increased to xii. minims. 

0th March , — Still improving. Dose of liq. arsenicalis increased 
to xvi. minims. 

24//^. April . — Says he never felt better in his life. His colour 
is now quite natural His hair is in places growing darker. He 
is not in the least short of breath. Ail cardiac murmurs have 
disappeared. He looks fifteen years younger than he did when 
admitted to hospital The blood is now normal. Sight is still a 
little dim. 

Eemarks. — This case is of great interest, from the fact that 
recovery took place, and was clearly due to the administration of 
arsenic. The same good effects also followed the use of the drug 
in Cases I. and IV., already related. 

In Cases I. and IV. the drug was used empirically, for I was not 
then acquainted with the post-mortem appearances, one of the most 
important of which is fatty cfegeneration of the heart. Now it is 
well-known that arsenic is a most valuable cardiac tonic, and that 
it is especially useful in cases of fatty degeneration. Eeniembering 
this, and also the fact insisted upon by the late Dr. Anstie, that 
arsenic is a most valuable blood tonic, I gave it, and pushed it 
in Dunn’s case. 

Although the result was all that could he wished for, I would 
not for a moment have it supposed that arsenic will be found a 
specific for the disease. It is impossible to reason on a single case, 
however successful This remedy has been tried without any good 
result by Dr. Samuel Fenwick ^ and others. 

The explanation of his failure probably is that we have nob to 
deal with a single diseased condition, but that idiopathic anaemia, 
just like auEemia in general, is the product of various morbid pro- 
cesses, and represents the very last stage of the ancemic process 
{Professor QidockPs Clinical Lecture, Medical Times and Ga::ette, 14th 
October_^187G), 

It is, however, highly satisfactory to he able to point to a 
single case in which recovery so obviously followed treatment, 
and that in a disease which in the experience of many is uniformly 
fat.-il. 

Subsequent History of the Case. — Professor Philipson has kindly 
sent me the following notes which show the subsequent history of 
tlie case : — 

Tlic patient was readmitted to the Eoyal Infirmary, Newcastle- 
on-Tyne, on 8th November 1888, suffering from general weakness 
and [)rofoiind auiemia of nine months’ duration. 

Ho stated that after his discharge from the Infirmary in April 
187G he had a relapse and was laid up for twenty-two weeks, 
lie recovered under the same treatment (arsenic) which had been 
previously adopted, and has remained well until the present relapse 
occurred nine months ago. 

Condition on Admission (November 8, 1878). — The patient 
has a sallow cachectic appearance. His weight now is 10 st. 9 lbs.; 
nine months ago he weighed 11 st. 5 lbs. An arcus senilis is 
present in both eyes. The lips are anasmic, the teeth much 
decayed. There are no haemorrhages in the retina. A systolic 
murmur is present in the mitral area. The knee-jerks are entirely 
absent. There is slight ankle clonus in the right leg. Sensation 
distinctly delayed. No ataxia. 

December . — Eed corpuscles number 1,200,000 per cubic 
millimetre ; many of them are altered in size and shape. 

The patient was placed on arsenic (Fowler’s solution), which was 
gradually increased from 5 minims on 16 th November to 14 minims 
on 13 th January. 

Eesuit. — Under this treatment steady improvement occurred. 
The patient was discharged very greatly improved on 19th January. 
The red blood corpuscles then numbered 1,700,000 per cubic 
millimetre, and the hsemoglobin equalled 52%. 

After his discharge the patient remained will until August 1889. 
The anaemic symptoms again returned, together with diarrhcea and 
extreme weakness and prostration. The patient died at the end 
of August 1889. 

Note. — It will be observed that this patient remained quite well for twelve 
years ; a relapse then took place ; marked improvement again occurred under 
a^enioal treatment; finally death occurred in August 1889 as the result of 
aiarrhtEa and a return of the ancemic symptoms. 

^ Lmcetf 21st July 1877, page 78* 
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THE CLINICAL INVESTIGATION OF CASES OF PERNICIOUS AN.EMIA. 


In siudying cases of i>ernicious ainemia during life, the following 
points in particular should be noted 

Preliminary Facts.— Name. Age. Sex. Married or single (if 
married, number of children or miscarriages). Occupation. Station 
in life. Circumstances and surroundings (wliethcr well fed, well 
clothed, well liuiiscd, well cared for, accustoined to heavy or 
laborious work, exposed to strain, injury, etc.). Place of residence. 
Place of birth. Date of examination. Complaints. 

Family History,— Whether any of the patient’s near relatives 
have been alFected with pmTiiciou.s or any other form of profound 
anaimia. Whetlior tin? ])atient iiiherils a tendency to any special 
form of disease (gout', etc.). 

Personal History and Etiology.— Tim condition of the patient’s 
health prior to tlio date at -which the first sym}doins of the 
disease (perni<;ious anremia) were devtloped. Tin*, nature and date 
of any previous illnesses (malaria, yellow fever, etc,). Whether 
the disease) was slowly and gradually or rajiidly developed. 
Whether there was any apparent cause for the develojiment of the 
disease, such as dyspeptic trouhh^s, diarrlicea, mental anxiety, 
strain, prolonged loss of blood, malarial poisoning, yellow fever, 
prolonged lactation, pregnancy, intestinal parasites, etc. 

The mode of onset and the mode of development of the 
symptoms.— Tlie exact date at whicli the symptoms were first 
noticed. The nature of the first symptoms (pallor, shortness of 
breath, etc.). 

Present Condition and Symptomatology. 

1. Symptom of which thp patient aomplaius. — (Dehility, shortness 
of breath, palpitation, giddiness, tinnitus auriiim, swelling of the 
feet, etc.). 

2. Colour of the. shm ami mucous memhmus. — (Pallor, lemon 
yellow tint, jaundice, etc,). 

3. General state of mtritiom — (Well or ill nourished; wliether 
the body fat is preserved; whether the muscles are soft and 
wasted ; whether the skin is soft and smooth or dry and harsh ; 
etc.). 

4. The cmdition of the hlootl — (a) Appearance of a drop of blood 
obtained by puncturing the iinbandaged finger, (b) The number 
of the red blood corpuscles, (c) The total jiercentage of limmo- 
globiii. (d) The individual richness of the red blood corpuscles 
in liaamoglobiu. (e) The number of the white corpuscles, (f) 
The microscopical character of the red blood corpuscles — whether 
they form rouleaux, their colour, size — megalocytes, microcytes — 
their shape — poikilocytosis — concentration of hasmogloluu in 
localised areas of, vacuolation of, nucleated red corpuscles, diuply 
stained red corpuscles of piall sme (Eichhorst’s corpuscles). The. 
white corpuscles (size, appearance, etc,). Max Bchultze’s granular 
ma.sBes. Blood platelettos. Organisms, etc. 

5. Ilcmorrhafjes. — Tlie presence or absence of retinal inemor- 
rhages, petechiie, eplstaxis, bleeding from the gums and throat, 
luoinatemesis, bleeding piles, etc., should be noted. 

In examining the retina with the ophthalmoscope, the condition 
of the optic discs (colour, presence or absence of oedema, papillitis, 
etc.) should be noted. 

6. The tempeTaiure,~'T!\m should be carefully noted lliroughout 
the course of the disease, since febrile attacks are of frequent 
occurrence. 

7. The condition of the especially wliether dark-coloured, 


whether it contains pathological urobilin, microscopical granules of 
jiigment, excess of uric acid, etc. 

8. The coadition of the circulatory sy&fem, — ^\Vhether the action of 
the heart is unduly irritalle ; the position of the apex beat ; the 
nature of the cardiac impulse (diffused, fiickering, etc.) ; the size 
of the heart as determined by percussion, the' presence or absence 
of cardiac murmurs in the mitral, pulmonary, iriouspid and aortic 
areas, their rhythm, sound, characters, etc. 

Tlie exact condition of the pulse (frequency, fulness, regularityj 
etc.). 

The presence of a venous hum in the neck, etc. ; the presence 
of distended veins or of true pulsation in the veins of the nock, 
etc. 

9. The condition of the digestive system, — Anorexia, thirst, nausea, 
vomiting, diarrlima (the character and frequency of the motions, 
and especially the presence or ahsence of ova or intestinal parasites 
ill the stools). The condition of the tongue ([lale, siaouih, fiuTed, 
dry, etc.). The presence or absence of bleeding piles, etc. The 
condition of the liver and spleen. 

10. The condUion of the mnims Giddiness on e-Qbrt, 

irritability of temper, loss of memory, tinnitus auriiim, uneasiness 
and restlessnesvs, drowsiness, epileptiform convulsions, coma, etc. 

11. 27ie condUion of the respindory sysknu 

12. 'The condUion of the genendive organs. — SlenstruatioB, uterus, 
ovaries, etc. 

Treatment — The treatment adopted and its results. 

The subsequent progress of the case. — The red blood corpuscles 
should be counted, the hfemoglobin estimated and the microscopical 
characters of the blood noted at least once every week. 
Intercurrent complications. 

Duration. 

Eesult. 

Post-mortem appearances. — In examining cases of pernicious 
amemia after death, every organ and part should be exhaustively 
examined and attention specially directed to the following points :~ 

L Tlie colour of the skin, subcutaneous fat, iimscles, etc. 

2. The presence of petechial liteniorrhages in the skin, pleura, 
pericardium, brain, retina, etc. 

3. The exact position of the tip of the appendix of the left 
auricle, whether it overlaps the ]»ulmonary artery, whether it is 
.seen from the front when the pulmonary artery is exposed, etc. 

4. The condition of the heart (size, shape, weiglit, whether the 
muscular tissue is fatty, the condition of the valves, etc.). 

5. The condition of the stomach (size, the naked eye and 
microscopic condition of the mucous and other coats). 

(). The condition of the intestines (presence of ulceration, 
intesiiual worms, etc,). 

7. The condition of the spleen (size, weight, naked eye and 
microscopic characters, especially whether these organs contain an 
excess of iron or not). 

8. The condition of the livei" (size, weight, naked eye and 
microscopic characters, especially whether the organ contains im 
excess of iron or not). 

9. The condition of the kidnt^ys (size, weight, naked eye and 
microscopic characters, especially wliether the kidneys contain an 
excess of iron or not). 

10. The condition of the brain, retina (colour, htcmorrliages, etc.), 

11. The condition of the bone-marrow (naked eye and micro- 
scopic). 
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-Aiiea ; Alopecia cipctjmscpjpta ; Alopecia declavans 


I N Lliis co)n]iaratively coinnioii disease, 'wliick is repivseiitbcl 
ill Plate XCV., bald patches are developed here aud there 
over the scalp, and it may lie, thuimh this is comparatively 
speaking rare, on other liairy piirt.s of the body. Tlie rare form 
alo]iecia universalis is represented in Plate XOVT. 

Etiology. — In many cases the lo.s.s of hair is rapidly 
produced. The affected areas may hccome compk-tcly bald 
in the course of two or three days. 

Ill .some cases the loss of hair has been pircceded by a 
mental .shuck or jirofoiuid constitutional disturbance ; in a 
few eases by neuralgic pains in the area of the .scalp which 
subsei^ueiitly become:, s bald. 

The disease appear, s to be slightly nioro common in men 
than in women ; and in dark-haired than in light-haired people. 
The disease nsiwlly develops in youth and early adult life, 
rarely aflcr the age of *10, .almost never in old age, 

111 some families there i.s peiiiap.s a special lialiility to the 
di,sca3c, for cases arc someliiaes mot with in which more than 
one memlier of a family is alTected, an interval of some years 
separating the. iiidividintl attacks. 

Tlio exact cause of the coiidilion is uiikiiowii. Two theories 
— tuiurotic aud the. ])ara.sitic, — have been advanced to 
account for tlic disca.se ; and it i.s prol.ia,ble that both are 
convet; in other words, it is ]irobablo that more than one 
condition maj" give rise to very similar ap]iearanees (bald 
patches exactly resembling tlio.yo of alojiccia areata); but it 
(loc.s not seem to bo always possible to dil'fereutiato the two 
forin.s — the neurotic and the parasitic — by our jircsont means 
of investigation, 

In favour of the neurotic view are the facts : — That in some 
cu.ses the development of the disease is preceded hy iiervons 
.shock ; the .sudden developineut of the bald patches ; that iu 
rare case.s the bald patches correspond in distribution to the 
areas of distrilmtioii of particular nerves ; that in some ca.ses 
the development of the bald patche.s is preceded by neuralgic 
pains in the parts of the scalp which subsequently become 
affected ; that iu rare ca3e.s the innervation of the scalp over 
the bald .areas is disturbed (aumsthetic or hyperaisthetic) ; and 
that many authorities doubt whether the micro-organisms 
which have been found hy some observers in the affected 
areas of the scalp are actually the cau.se of the disease. 

The chief facts in favour of the parasitic theory are -.—That 
micrococci hav^ been detected in the lymph spaces and hair 
follicles byAKEobimson,^ Vaillurd and Vincent/ Sabouraud® 
and other observers, and that in some cases the disease appears 
to he contagious. 

* Momtesheftefiir Prahtisclie. Darmatoloyi, 1888, January anid Deeeniber. 

® Amak» de I'InsiUnt Pamw, vol. iv., IS90, p. 446. 

^ Anndea ie D&rmaidogie et da SypUliijrapIdtf T. vii,, 1896. Eor a 
Retailed review by, Dr. Leslie Boberts of this linporant resaaroh, see the* 
jewmi of Damatologif, Hoveifiber 1890, p. 451, 


Subourand, as the result of a long series of most careful 
observations, claims that in the early stages of the disease 
a micro-bacillus is always ^present in enormous quantities in 
dilated portions of the hair follicles, but it remains to be 
proved whether these organisms are actually the cause of the 
disease. The micro-organisms disappear in the later stages 
of long-continued cases. Numerous cases have been described, 
more especially by French writers, in which the disease 
appears to have been propagated by contagion ; but this is 
certainly exceptional. And in this connection it must be 
remembered that there is a close similarity between alopecia 
areata and the rare form of ringworm termed bald ringworm. 
In short, it is highly probable that in some of the cases in 
which alopecia areata was supposed to be propagated hy 
contagion the disease was ringworm. Liveiiig and others 
have recorded cases of so-called bald ringworm in which the 
affected areas of the scalp were quite bare from the first and 
exactly resembled the patches of alopecia areata except as 
regards their shape, some of them being angular rather than 
round or oval. Liveing states that some of these cases of 
rapidly produced bald ringworm could only be definitely 
distinguished from alopecia areata by the fact that at the 
margins of the bald area (over which there were no stubbly 
or broken down hairs) some of the hairs were diseased and 
on examination showed di.stinct fungus elements.’- Further, 
Mr. Jonathan Hutchinson states that in many of the eases 
of alopecia areata which have come under his notice the 
patients had previously suffered frpm ringworm, or had 
been in contact with children affected with ringworm. This 
is certainly contrary to my own experience. In the com- 
paratively small number of cases of alopecia areata which 
have come under my own notice, careful enquiry has almost 
invariably failed to elicit a history of ringworm either in 
the patient or in other members of the patient’s family. 

Oroelcer thinks that under the generic term 'alopecia 
areata’ there are at least four classes of cases which should 
he separated from each other. 

In the first group he places those cases in which the alopecia 
is universal, and in which the hair does not necessarily come 
out in patches, but in which there is general falling off, often 
very rapid, and accompanied in some eases hy changes in, or 
even falling off of, some or all of the nails. These cases are 
very rare. 

In the second group, cases which are also very rare, one or 
more bald patches develop at the site of an injury or in the 
course of a recognisable nerve. 

In the third group, he places the forms originally described 
by Neumann as alopecia circumscripta sen orbicularis. In 

^ Quam^a X^ktionary of Medicim^ vol x, p, 52, 
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this form the patches nro circular juid always suial! — from 
a lentil to a pea in diameter — much de]}rc‘SSfMl below thci 
surface, with often a inarlced decrease^ of the seiisiliility. 11^ 
is ill his experience a rare form Jind the progiio-sis is very 
unfavourable. 

Few,’ lie says, ^ would dispute tliafc all three of thesci classes 
are essentially of a tro]hO”iieuroti(t rlinracter. Talvcn collec- 
tively tlioy form a very small ]>roportion of cas(‘s classed as 
alopecia areata — certainly not tu pea’ cent., and i believe not 
more than 5 f)er cent/ 

The /our//?, .i^roup comprises the yreat majority (90 or Do pi*r 
cent.) of cases of alopecia areata and re])resents the ordinary 
common form of the disease. 

Crocker Irdieves that in thijse cases a fungus can be 
demonstrated in recent cases if rightly looked for. ' It is no 
use looking on tlie bald ])]aces themselves, it is no use looking 
in atro])hied (!) hairs; the fungus is never in the shaft, but on 
it or the attached epithelium. The best way is to pull out 
a good many of the loose hairs at the boriler of the luild area, 
then to examine these with a lens, and select those liairs wlu(di 
have most root-slieatli attached, rejecting those with sniootli 
atrophied roots, and then, taking the seh*ctefl liairs, cut off the 
greater part of the sipicrllnous slnift, soak these root ends in 
licpior poiasste or a saturated vsolution of caustic ]>otash in 
glycei'img and examine the portions of epidermis attached 
to the shaft; it should not he manipulated too much, or the 
affected part may gad dtdached from the shaft and lie lost. 
The fungus is always in sinall foci, and ])erhaps only in one 
of several selected hairs; sometimes it may be seen at the 
very extremity of the root, fts if it had worked round and 
separated the hair from its ]ja])i]la.’ 

He sums up his conclusions with refpu’d to tliese cases a-s 
follows: — ^ "With regard to the fourth class the preceding facts 
show: — 1. That this form is to a limited extent contagious, 
and that from time to time limited outbreaks have occurred 
in small commuiutie>s. 2. That not only cliildren, liiit adults 
who have been in contact with tinea tonsurans some- 
times develop bald piatchos indistinguishable from alopecia 
areata. 3. That in tinea tonsurans commencing in the typical 
way the t 3 "pical crooked, stumps may botli spontaneously and 
under treatment disapipear, and the patches develop into iiu 
alopecia areata condition with(!) liairs. f. That in those 
countries wliere tinea tonsurans is most common alopecia 
areata is also most fre{][uent. 5. Hence we must conclude 
that a large proportion of cases in adults which are termed 
aloi)ccia areata are cases of bald tinea tonsurans which is 
acknowledged to exist amongst children, and that the old 
authors, from Bateman onwards, were justified in calling it 
porrigo or tinea declavans. 6. Finally, I believe that a 
parasite indistinguishable from the trichophyton tonsurans 
fungus may be demonstrated in recent cases, and the treat- 
ment most efficacious is inunction of powerful and stimulaiing 
parasiticides.’ ^ 

Olmical History. — One of the most remarkable features 
of the disease is the rapidity with which the patches are 
produced. Malcolm Morris states that he has ^ seen the entire 
bait of the body shed within forty-eight hours/ 

The parts of the scalp which are most frequently affected 
are -the occipital region, over the ridge of bone into which 

^ voi i., 3B91, pages 478 tVBcl ^34. 

® of tfm BMn^ p. 472-* 


tlio trapezius muscle*, is inserted; behind oi\ above the 
ear; niifl on one or other side of the vertex; hut any 
}>art of the scalp may he affected, Tu rare cases the bald 
patcli correspomls to the area of distribution of a particular 
nerve. 

In the ordinary form of alopecia areata, i.u. eases in which 
the loss of hair is crmflmul to iiidividnal ])ortions of the scalp, 
the Imld patches arc raredy symmetrical except in tlie occipital 
region and on the vertex. The nmnher of the putclujs varies in 
ilihbreni. cases. The shape of the patches is usually round or 
oval, in some cases nldmig, or, if tiny mu togetlier, somewhat 
triangular. Their size varies considerably in dilferent f.^ases. 
In some cases, tlie intlividmd patches run togother forming 
large bald areas, tu otlun’ (‘ases, tlie wliole sculp becomes 
ahsolutidy hahl. In rnre cases, oveiy ])art of the body is 
destitute of liair. To tins condition, which is udiiiirably re- 
presented in Plate XCVl., the term aloitmn rernfta mieeisalir, 
has been applied. 

tn typical cfises the appearancfi of the patch is higlily char- 
jicteristic. The margins are usually sluirply ileliued. The 
affected area of the scalp is iisiudly quite bald Eind has a 
smooth, shiny, polished appearance. (See Plate XCV.) Iso- 
lated liairs or tufts of liair in funne cases remain in the mhlst 
oi' th('. otluu’wise hidd area. There is no sealiness us in ling- 
wonn, loit ill exce])tianal cases n few broken and sf.iihbly hairs 
may lie detected at the margin s ol' the bald ai’eu. 

The aifcctod area of the scalp is usually quite whiter (pale); 
in some cases in the eai/y stages of the diseases it is said to have 
a pinkish or reddish line. 

The liairs at the edges of the ]>atcli may be less firmly inn 
planted in the scalp than normal. Crocker states that- in all 
recent and activi‘ cases there are short hairs aliout one-eighth 
of an inch long, thickened at the free eiul, thin at the tapering 
point of insertion, so that these stumps look like an exclama- 
tion point (1). They pull nut easily. The alteration appears 
to lie due to an atrujhy of the, liair at its root. 

Tliongh these short atrophied hairs appear to be a coii.sUuit 
feature in the early stag(\s of alopecia areata, they are not 
absolutely distinctive of that disease ; for in a cast? of bald 
ringworm descrilied by Dr, Alder Smith ^ numerous short 
atrophied hairs having the exclamation - point shape were 
liresent. 

In cases winch have, lasted some time and in wliicli restora- 
tion of the hair is taking place, the bald patcdi is covered by 
fine, downy, unpigmented hairs. 

In the great majority of cases the sensibility of the skin 
over the bald patch is quite unaffected; but in more than one 
recent cavse in which I have carefully investigated this point, 
I have found distinct evidence of nerve derangcriient— anes- 
thesia or hyper.'csthcsia. 

In severe cases the portion of the scalp corresponding to the 
bald patch appears to be atropliied — thinner than normal or 
more tightly stretched over the bone. In soma cases, the 
affected area of skull corresponding to thc^ smaller patches 
is said to he slightly depressed below the level of the sur- 
rounding scalp. 

The general health is usually good. Some of the patients 
tiro aucemic or neurotic ; whether this is merely an accidental 
association or has a distinct etiological bearing on the disease 
is dotibtfuL 

^ The Ihitish Jmmml of JhnmLQlagij^ ISiki, p. lU. 
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Diagnosis* — The diagnosis of alopecia areata rarelj^ presents 
any difficulty* 

The mode of development (rapid loss of hair over localised 
areas of the scalji), the parts of the scalp wliicli are affected 
(occipital region over the point of insertion of the trapezius 
muscle, heliind and above the ear, and on one or both sides 
of the crown), the non-symmetrical arrangement of the bald 
paieliGS, and the appearances of the bald areas (sinootlg polished, 
and usually rjuite destitute of hair), are highly cliaTacieristic. 

Tlie cliffereiitial diagnosis of alopecia areata and of ringworm. — 
In ordiuavy, tyjucal ringworm the affected areas of the scalp 
are more or less rougdi and scaly, studded with broken, 
stubbly and diseased liairs ; on ])cing treated with chloro- 
form (Duckworth’s test) the aJfccied liairs become vbite, and 
on microscopic examination the characteristic fungus can be 
demonstratrcd. 

Tiie close similarity which cases of riiald ringworm’ present 
to cases of alopecia areata has already been pointed out. 

T)u])reuille and Jriccho state ^ that in rnr>.st cases of bald 
ringworm the change from the m'Jinaiy ringworm appearance 
to that suggestive of alopecia areata is usually partial and 
gradual, so that S(jurfy ]s{.tches with In’okeu luiirs and bald 
patches can be seen together on tlie same seal)), fii these 
eases tlie diagnosis is of course easy. 

it is only when the baldness is rapidly produced, or wlien 
tlie case comes under rhservaiiou after the ap])enran.ces ehar- 
acteristJc of ordinary ringworm (seuri’y (‘-oiurilion of' the ])atclies, 
and broken stu1>hly hairs) Inive p.oinpleifdy disappeared that 
the diagnosis is ditUcull. In some cases ot' this kind, the only 
means ()f distinguishing the two c.onditions appear to he: — 
(a,) the la,ct tliat the patient lias been in e.ontafd with true ring- 
Avorm ; {h] the presence of dht^ased (broken, twisted, stubbly) 
hairs at- Uio margin of iluj patch ; and (e) the presence uf clnir- 
acfceristic ringworm spores and myelium, on microscopic 
examination, 

Prognosis.— This is usnally favourable. Most cases get 
well in the course of t-ime, hut the condition may persist for 
months or even years. 

I n trying to form an opinion as to the curability and probable 
^ 77a; il'IiOh Jtinriialpf iJermutoityi/, I8U0, p. 4^2. 


duration of any given individual case, tlie following are the 
chief points which have to he taken into account : — the duration 
of the disease, its extent and severity; the condition of the 
scalp (whether absolutely bald or covered with short downy 
hairs, whether atrophied or not) ; and the effects of treatment. 

The longer the duration and the greater the extent of the 
disease, the worse the prognosis. An atrophied condition of 
the .skin of the diseased area, and the persistence of the 
disease notwithstanding active treatment are also unfavour- 
able indications. 

The presence of fine downy hairs over the patch is always a 
liopeful indication. 

In the rare cases of alopecia universalis the prognosis is most 
unfavourable. This condition is almost always, some authorities 
say always, incurable. ^ 

In ilie ordinary, localised, form of alopecia areata, relapses 
are not uncommon ; the disease may develop again and again, 
the sliort or imperfectly formed hairs being shed more than 
once before a permanent cure takes place. 

Treatment. — The indications for treatment are: — (1) to 
raise the tone of the general health to the highest possible 
state of efficiency: (2) to endeavour to pronrote the growth of 
the hair by stimulating applications; and (3), if, as some 
authorities believe, the disease is in some cases parasitic, 
to destroy thi^ micro-organisms. 

Amongst general and nervine tonics, arsenic, strychnine, 
phosphorus, cod-liver oil, and iron (if the patient is anaemic), 
are in my experience the most useful drugs. 

In two of my cases I am satisfied that undoubted benefit 
resulted from the long-continued administration of small doses 
of thyroid extract. 

Of local applications, acetum cantliariclis, liquor episparticus, 
croton oil, veratria ointment (5 to 10 grains to the ounce), 
strong carbolic acid, corrosive sublimate and ammouiated 
mercury ointment are perhaps the most useful. The strength 
of the application vshould be sufficient to redden but not to 
blister the skin. Care must be taken not to apply the stimu- 
lating ointment or antiseptic lotion over a large area of the 
scalp at one time. 

Electricity, both the faradic and galvanic currents, has also 
been recommended. 


DESCRIPTION OF PLATE XCV. 


Figs. 1 and 2.— These figures represent a typical case of alopecia i 
areata. 

The patient, a boy aged 7, came muler my notice as van out- 
pritient at the Edinburgh Eoyal Infirmary on 30th June. 1886. 
He liad siiffaretUrom the disease for one year. The loss of hair 
had developud rapidly after a vsliglit attack of scarlet fever. 
He was only scon once and I am unable to mj whether the 
treatment which was recommended produced any benefit or 
not. 


j Figs. 3 and 4. — These figures represent a case of alopecia 
universalis. 

The patient, a married woman aged 26, was seen at the Edin- 
burgh Eoyal Infirmary on 18th February 1894. The condition 
had been present since she was six years of age. It had developed 
after an attack of measles. The loss of hair on the head was 
incomplete. Under prolonged treatment by thyroid extract, dis- 
tinct improvement occurred, so far as the baldness of the scalp 
was concerned ; but there was no growth of hair on the eyebrows 
and other parts of the body. 
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DEBCPtiP'i'f-ON OE PLATE XCVL 

■ 1 - V. -f -nnversnl alopecia wliicli came imcbr luy notice a few years a;.-n. The pstient was a 

rms riatc represents a typical tpnunp . u . , ' HU(Wenly witlionfc any obvious cause, several yea.rs beiore I saw her. 

malthy young woman. The loss ol ban j L - - ^ were 

Chere was absolutely no hair on auj part ot urn uouy. 
miploycd, but witJioiit tlie sligbtcjt bciielit. 


D EBCP.IPTION 


OF PLATE XGVn. 


, F n -mI-i' (Unnentia is copied by permission of the Council of the b’oyal College of 1 by smi.ius. 

Inis rinto, wWcl, n-imamils n niusc « . . ^ cdlcotim,. Tlio Mli.wln- dfscrlrtinli of tin; I’Wo '» g»™' :— 

: ■!“ :‘/f' L iSlCifeX'™ :4»l«.l. to int.;..- 

his di.o;.m»; ™.l n. ..» „„ f,„. , ,,i,l 


S A:;:;..™t li;;. » dot™ ;...« ,....cod o,, r««t . ,u,i 


not ai.i.ear to comprehend tlie slmplcsf, (|uestmn; hm eyes were 
■ his regard Ivas unsteady ; he loulced as rf .usto.ushed, Ho 
vnis disposed to bo obstinate and rather luischievons ; ho wius how- 
ever, easily restrained. hhHiad l)ocn lour mouths lu tin. state 
when bis portrait was taken.’ 


description of PLATE XOVIII- 

■r„,n m™ v™p.w.ntt it Hunevin, t.-o,n »ln..dc .lc.n.nti». A**""'"’ “"“‘”3*' *’ 

n ’ L S M. Wi.U...,mo.. panto! to. an inn.atc of tl.o Craisl.,atl.arl 1-oori.oata. 

">, (iciii.. sV Itototson l,a» vey kindly act .ue tho Inllowiny ccmmcnlavy «». '“t. 

1 1 rurrn./.nu InhmiL o\yin>i 


The absence of miml is expressed l)y:-(l) The i^neral 
itbsciee of tone— which, when present, denotes 

: 4 ,it or ^ 

the position requiring least exponihtmo o I c m ..,y / 

rrsz2:£;:y's;iSs undo 

ehiractoristics from the father, and female 


r,tl,r remnius latent, owing to the pobmtndi y o ho oinm 
characteristics. When a wuinan reaches tne ’ 

her sexual characteristics to a great oxteut-slm is Uc, ' f J | 
Hud hence the male characteristic, s inherited .roiu i ; 
to become, poteulial-thcrc is a lesser 

nvinv women after tlic climacteric grow bearUs. Thi»_ma) om u 
citaLsc attacks the ovaries. In He lower amunds l o 
have been known to assume cock’s fcathers_ 

■winm In demeulia, sexual feeliug.s-especi.dly ot the, highe 
s^t-soou tend to decay, and hence the greater tendency ot the 

heard to grow. 


description of plate xcix. 

“It 

{Tenoral health, were good, 


description of plate c. 


- . nil . r.nm.4 The nodulated character is well brought out in the 

Tms Plate represents a case of lupus. The sitmiuon tiui niargins of the affected area and on the chin, 

d...i„6. ILc d«™o l.a™ to yo. — “l^to » » tS - ».;n. h-c .. — « '-« 

small ortlying deposits (' ssteUte,' ns Mr. tanthm ) 

my Botise in tl.o Minbiirgi Iloynl nlhitoy ®to years ago. 
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-Pseudo-hypertrophic paralysis-transverse section 
of mnaole. (Case IV., p. 98. ) ‘section 




Fig. 6._Heart muscle in paeudo-hyportrophic paralysis. 





Fig. S—Pseudo-hpertrophie paralysis-longitudinal 

of muscle. -( After Gowers. ) 


section 




ill). ,1. cprd in paendo-hypertrophifJ’opMc paralysis. 

{/) Artihuml lesion. (Case IV., p. fi->- 109-) 
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Fig. — Atrojiliio form of progressive muscular 
dy-^ti'ophy, showing non-fixation of shoulders. 
(Uase XII. , p. 107. ) 


■Typical pscudo-hyperLrophic paralysis. (Case I., p. 95.) 


Fig. 4. — Atrophic form, 
(Case XII., p. 107.) 


Fro, 5. — Pseudo-hypertrophic 
paralysis. (Case X . , p. 1()4. ) 


Fig, 6. — Loydens form of 
progressive muscular atrophy. 
(Case IX., p. 103.) 


FlO. 7.-~~'Pseu(lo-hypertrophio pamlysis, 
{Case XV., p. 109.) 


PSEUDO-HYPERTROPHIC PARALYSIS AND OTHER VARIETIES OF PROGRESSIVE MUSCULAR DYSTROPHY, 
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FlO. 1. 

Diaojram of the Blood ih Idiopathio oh Pernicious Anaemia, very highly magnified. 

The red corpuscles are markedly altered in size and shape, and some of them appear to be nucleated. 

The number 1 points to two normal white corpuscles ; 2, to normal red })lood corpuscles ; these have 
been placed in the figure for the purpose of comparison. The number 3 points to large red corpuscles, two 
of which are markedly irregular in shape, and one of which appears to be nucleated. The nucleatiou in 
this and many of the other red corpuscles represented in the drawing is apparent only, and due to a con- 
densation of the hoemoglobin in one part of the corpuscle. 

The number 4 points to thi'ee very minute masses of protoplasm, which appear to be of the same com- 
position as the red blood corpuscles, and which are perhaps very minute red blood corpuscles. 

The number 5 points to a small deeply coloured red corpuscle. These are nob always present in 
Idiopathic Anremia, hut wdien present are, I believe, of consitlerable diagnostic value. 

The number 6 points to a large mass of granular material, evidently of the same composition as the 
white blood cells. 




Fig. 2.— -Fundus oculi in a case of pernicious angemia showing 
lumerous retinal hiemorrhages. The optic disc is very pale, but 
)therwise normal. Some of the haemorrhages are of considerable 
fize. Some of the larger vessels are surrounded by haemorrhages. 


Fig. 3.— Fundus ocuH in a case of pernicious anaunia showing 
papillitis with small flame-like haiinorrhages in the margins of the 
optic disc, and numerous small hemorrhages in the retina. Some of 
the larger vessels are surrounded by hieinorrhages. 
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